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One of America’s Famous Trains 


THE LAURENTIAN 


THE DELAWARE AND HUDSON RAILROAD 


cities of the United States and Canada, THE 
LAURENTIAN of the Delaware and Hudson Railroad, 
is shown here southbound to New York from Mont- 
real. Travelers over this scenic route see unfolded be- 
fore them the majesty of Lake Champlain, the charm 
of the Adirondacks and the beauty of the Hudson. 
This also is the route of the MONTREAL LIMITED, 
over-night, non-stop train operating on the fastest 
rail schedule between New York and Montreal. Air- 
conditioned throughout, with private bedroom and 
compartment cars, the latter is the only all- Pullman 
train entering Canada from the United States. M & L 


,... daylight train between the two largest 


type track construction is featured on this railroad 
providing smooth track for comfortable high speed 
travel. For such fast main line traffic, HY-CROME 
Spring Washers are today more essential than ever. 





Pr 


Reliance HY-CROME Spring Washers 


\+REActive Deflected THACKERAY HY-REACTION STANDARD HEAVY DUTY pe) 6):18 = BON 
Meets A.R. E. A. Spec. For screw spike use For track bolts For general use For frogs—crossings For special use Used as 





EATON MANUFACTURING CO. RELIANCE SPRING WASHER DIVISION, maAssiLLOonN 


Sales Offices: New York e Cleveland e Detroit e Chicago e St. Louis e San Francisco @ Montreal 
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4 Direct Route 


TO TREMENDOUS SAVINGS 


Twelve thousand feet of track, Thermit welded 
into one continuous stretch, except for a single 
pair of insulated joints, are shown in this picture. 


Installations such as this are pointing the way 
direct to enormous savings. Long welded rails 
have no gaps for wheels to pound; no rail ends 
to batter. Joint maintenance is banished because 
the joints themselves are eliminated. Frequent 
track lining and surfacing become unnecessary. 
Rail life is increased. Wear and tear on rolling 
stock and motive power are reduced. 


Nor, is there any doubt about continuous rails 


behaving satisfactorily under varying conditions. 
A number of long jointless stretches are now in 
service on main line track. Some are on straight- 
aways, some on curves, some level and some on 
grades. Several installations have been giving 
good service for almost three years through re- 
peated temperature changes as great as 150° 
Fah. On the Delaware & Hudson, welded rails 
have been installed with M. & L. construction; 
on the Bessemer & Lake Erie, with GEO. 

It will pay you to investigate. Write now for 
information, or, ask to have our nearest repre- 
sentative call and give you the complete story. 


METAL & THERMIT CORPORATION, 120 BROADWAY, NEW YORK, N.Y. 
ALBANY + CHICAGO + PITTSBURGH + SO. SAN FRANCISCO + TORONTO 


THERMIT AEC WELDING 


Published monthly by Simmons-Boardman Publishing Company, 105 W. Adams St., Chicago, Ill. Subscription price, United States and Possessions, and Canada, $2.00; Foreign 
$3.00. Single copies 35 cents. Entered as second-class matter January 20, 1933, at the postoffice at Chicago, Illinois, under the act of March 3, 1879, with additional entry at 
Mt. Morris, Ill., postoffice. Address communications to 105 W. Adams St., Chicago, Ill. 
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OUR men with I-R, MT-3 Pneumatic Tie Tampers will tamp 

as much track as 12 to 14 men with picks or tamping bars. 

And—the work performed by these four men lasts twice 
as long. 


The MT-3 Pneumatic Tamper weighing only 3234 lb. is easy 
to handle and stays cool. These important factors will bolster 
gang efficiency especially in hot weather. 


This powerful tie tamper delivers hard and more satisfactory 
blows, yet operates on 24 per cent less air and produces 
33 1/3 per cent more work for the amount of fuel consumed. 
When used with I-R Two-Stage Compressors, which provide 
23 per cent more air with from 25 to 65 less fuel, you get a 
thoroughly tamped track, a refinement in track surface and 
alignment so necessary for safe and smooth-riding trains at 
the lowest possible total cost. 


Ingersoll-Rand 
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Ito 6 Man 
Light Section 


Many years of universal service on railroads has 
Proved the efficiency and dependability of this Fair- 
mont Model O Engine which has been consistently 
'mproved and is now applied to six Fairmont cars. 


: pute Motor Cars... Section Motor Cars... 
- . and Extra Gang Cars . . . Gas-Electric 
t Chers... Shapers... Ballast Cleaners... Ballast 

en Cars... Mowers... Weed Burners... 
a duisher Cars . . . Power Cars: Air, Electric, 
Pd Spray, Tie Tamping .. . Rail Coaches. . . 
, ed Car Engines... Push Cars and Trailers . . . 
oler Axle Bearings . . , Wheels and Axles 


71174 —— 


= sturdy construction, and surplus power—these three elements are 
built into this Fairmont M14 for the delivery of a wide range of service at record 
low cost. It is Fairmont’s latest Light Section Car with a rear pick-up of only 105 
Ibs. so that one man handles it easily ... yet it carries 6 to 8 men and also fits 
into jobs that call for trailer or push car work. It is powered with a surplus for the 
heavier duties by the famous Fairmont Model O (5-8 H.P.) Engine that railroad men 
know for its dependability and economy — the same engine that furnishes power 
for five other Fairmont cars. This car has all the operating and economy features 
of the M14 in aluminum, the chief difference being that the frame is of reinforced 
steel construction, to combine low initial cost with that low over-all cost which is 


the characteristic of all Fairmont Cars. 


FAIRMONT RAILWAY MOTORS, Inc., Fairmont, Minn. 
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These accessories 
help to make 





SSENGER trains soaring into the stratosphere of speeds on 
rails, and long, heavy freight trains invading the speed do- 
main until recently reserved to passenger service, bear down 
heavily on track and track equipment. At the same time, even 
higher standards of track maintenance are essential to keep the 
ride smooth and safe as the 100-mile-per-hour mark is approached. 
The items of Bethlehem Track Equipment described here all 
have features fitting them for the exacting demands of these days. 
Where rugged, unyielding strength is needed they have it in full 
measure. Where resilience is essential, to permit absorbing shocks, 
it is built into them. They are made adjustable wherever such 
construction will help to keep track tuned up to the requisite 
standards. In all respects these products are accessories for the 
track of these days. 


The Bethlehem Positive 
Signal Stand 


The Bethlehem Positive Signal Stand 
provides the opportunity to raise 
safety standards to a new high level. 
It gives a positive continuous dis- 
tant-signal report on conditions 
right at points—warning of any 
dangerous conditions, even when of 
such a nature that the target in- 
dicates clear. 

This safety device, besides operat- 


ing a distant signal, functions as a 
switch stand and throws a derail on a 
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turnout. It includes a two-rod facing- 
point lock and detector bar protection 
for the switch-points. The assembly is 
conveniently compact, easy to install, 
simple to adjust, and readily acces- 
sible. 


The New Century Switch Stand 


The New Centu- 
ry Switch Stand 
is built to a de- 
sign proved fun- 
damentally 
sound through 
service on lead- 
ing railways over 
a period of more 
than forty years. pn ie 
It has been continually strengthened 





ene ee oe 
Tg Oca OPPS i 


and improved as the demands upon § 


switch stands have become more 
severe. Parts made of heat-treated 
alloy steel provide rugged strength 
well ahead of present-day require- 
ments. 

Bethlenem makes other switch 
stands equally well suited to their 
fields of service. Among them is 
Model 1222, an ideal stand to use in 
yards where sorting and train-make- 
up requirements call for a stand that 
can be operated quickly and easily. 
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Bethlehem Spring Rail Brace 


The Bethlehem 
Spring Rail Brace 
embodies two fea- 
tures of design fit- ! 
ting it especially 
for high-speed 
track—resilience that permits it to 
absorb shocks and recover fully, and 
adjustability that simplifies the work 
of holding track accurately to the 
requisite standards. 

It consists of two parts, one of 
which is a combined rolled-steel 
switch plate and brace. The other is 
a wedge with spring incorporated. A 
pawl locks the wedge against loosen- 
ing. The spring withstands a com- 
pression force of 12,000 Ibs. before 
closing against the stop. 





Bethlehem Hook Flange 
Guard Rail 


The Bethlehem Hook Flange Guard 
Rail is made of rolled steel. It com- 
bines high strength with great re- 
silience, both to take shocks and to 
absorb and dissipate them. 
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This Guard Rail yields slightly 
when the flare is struck by the flange 
of a fast-rolling wheel. By “giving” 
slightly it cushions the impact and 
straightens the truck without great 
shock, sparing 
both guard rail ee 
and wheel flange. 

Because it is 
practically un- 
breakable, the 
Bethlehem Hook 
Flange Guard 
Rail contributes materially to safe 
operation. 





Bethlehem Gage Rod 
——————= == ag 


The ruggedly constructed Bethlehem 
Gage Rod does much toward keeping 
track in the precise alignment so 
essential for the swift trains of today. 
It distributes the thrust at curves 
and turnouts over both rails, greatly 
reducing the stress on spikes. 

The Bethlehem Gage Rod is a one- 
piece forging, hooked at one end, and 
threaded at the other to receive a 





clip which is held in position by a 
standard unit lock nut. For use at 
locations where there are track cir- 
cuits it is furnished with an in- 
sulated clip. 


Bethlehem Heat-Treated 
Crossings 


Bethlehem Heat-Treated Crossings 
oppose an almost invincible combina- 
tion to the battering of heavily-laden 
wheels—extreme hardness and tough- 
ness plus the resilience of rolled steel 
that eases the impacts of the wheels. 
These crossings reduce maintenance 
sharply where traffic is heavy. 


Bethlehem Twin Frog Plates 


Bethlehem Twin Frog Plates are made 
of rolled steel with a heavy forged 
steel hook that fits over the base 
flange of the frog and holds it down 
in position no matter how severe the 
service. Twin Frog Plates come in 
23-, 26- and 28-inch sizes with each 
plate punched for five spikes. These 
plates are easy to install and they 
may be interchanged with plates now 
in service. 






Ee 











April, 1936 





4-wheel brakes. Air-cooled, forced draft en- _ section car for every service. For full infor- 
gine. Indestructible clutch. Theseandmany mation, address Dept. G731, Fairbanks, 
other features make the Sheffield “49” THE Morse & Co., 900 S. Wabash Ave., Chicago. 


POWER, PUMPING AND WEIGHING EGQGWwIiPrPMeENT 
6691-RA21.99 
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Here's the first corrugated pipe— 
made and installed in 1896, near 
Crawfordsville, Ind.—removed for 
exhibition, after 28 years in the 
ground. 





INGOT IRON RAILWAY PRODUCTS CO. 






IN 1896: Many of the objections to existing 
types of drainage structures were eliminated 
by the invention of corrugated metal pipe. 
Its long, light-weight sections brought about 
immediate savings in hauling and installation 
costs. Moreover, due to its flexibility and 
sturdy joints, corrugated pipe soon proved its 
ability to stand up where other types couldn't 
take it. And it has continued to prove its 
superior strength for 40 years. 


IN 1906: The development of rust-resisting 
ARMCO Ingot Iron created a high standard of 
durability for corrugated pipe. In fact, many 
of these pure iron drains are sound and strong 
today—after 30 years of service. 


IN 1926: ARMCO engineers raised the 
standard of corrugated pipe still higher, by 
putting a thick bituminous pavement in the 
bottom, where the wear comes. This im- 
proved product—known as ARMCO Paved 
Invert Pipe—gives you the 4o-year strength of 
corrugated metal; the 30-year durability record 
of pure iron; plus an extra 10 years of service, 
already established by the protected bottom. 
No wonder more and more railway engineers 
are turning to ARMCO Paved Invert Pipe, for 
every drainage purpose. It costs less because 
it lasts longer. Make us prove it. 


Above: After 30 years of 
service, this ARMCO pure 
iron culvert is still func- 
tioning 100%. 

Below: ARMCO Paved In- 
vert Pipe—paved where the 
wear comes, with a special 
bituminous material. 


Middletown, Ohio + + Berkeley, Calif. 
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A grinder for 
every track 
grinding job 


ITH THE tendency toward a 
greater use of grinding on track 
maintenance, it is imperative that the 
proper machine be chosen for the job. 
A Cup Wheel Precision Grinder for providing a Nordberg has developed three grind- 
smoother surface on welded rail, for removing mill ers just for this work. They are designed 
tolerance and for grinding out corrugations. Ask — fit j h d h 
La Bulletin 69. primarily to fit into the modern meth- 
ods for track improvement, doing the 

work better and at less expense. 


The use of these machines is further 
increased by the special attachments 
developed by Nordberg. They meet 
the requirements of each special job. 


When considering grinding of rail, 
switches, frogs and crossings,’ investi- 
gate the advantages of these machines. 


* 


This grinder is especially adapted for heavy duty 
work, on welded rail ends, frogs, crossings, etc. Ask Then there are the other 


for Bulletin 63. Nordberg Maintenance 
Tools, a complete line of 
machinery for the im- 
provement of track... 


Adzing Machine 
Spike Puller 
Track Wrench 
Track Shifter 
Rail Drill 
Power Jack 


An all-round utility grinder with its various attach- NORDBERG MFG. Co. 


ments fills a long felt need for maintenance of track 
and switches. Ask for Bulletin 64. MILWAUKEE, WIS. 
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Drain Multiple Track Roadbeds with 


Toncan lron Culverts — 





(NATURAL 
EARTH 


rt a Mere ve 
~ ron + LATERALS-~OF PLAIN META 


MULTIPLE TRACK DRAINS 
/SING PERFORATED METAL CULVERT AND BI 


Ok CRUSHEL 








Where three or more tracks parallel each other, a broad the innermost mains need not be very deep. But ~ 
expanse of road bed is exposed to the collection of sur- forated laterals should be used where water pockets 
face water. Small water pockets under the track, or a have formed and require draining. Back filling may be 
soft roadbed resulting from retained water, may create any porous material which will intercept the water and 
a difficult situation because, where there are multiple lead it to the perforated pipe. 


tracks, a slight shifting in grade or alignment of one , P 
of the tracks may be sufficient to throw cars outside the TONCAN is an alloy of refined iron, copper and 


required clearance, between passing trains, and the dis- molybdenum—an alloy well known to railroads because 
turbance of several tracks may become quite dangerous. of its long life in service, where other ferrous metals 
To drain multiple tracks, mains of perforated TONCAN simply cannot stand up. Its resistance to rust is greater 
IRON CULVERTS should be laid between the tracks, than any other ferrous metals, except the stainless alloys. 
and along the ditch line. Connecting outlet laterals of The results—longer life in culvert service—lower cost 

lain Toncan Iron Culverts should connect at intervals per year of use—more dependable drainage—lower cost 
of about fifty feet: If no deep water pockets have formed, of road bed upkeep. 


Write today for a copy 
of the Toncan Culvert <n? v _ Ne Ps 
Handbook. 
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MO-LYB-DEN-UM 


IRON CULVERTS STrenot® 





TONCAN CULVERT MANUFACTURERS’ ASSOCIATION 
REPUBLIC BUILDING CLEVELAND, OHIO 
TONCAN IRON—A PRODUCT OF THE REPUBLIC STEEL CORPORATION 
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THAT STRONGLY 
RECOMMEND 


BARCO TYTAMPERS 


Check over some of the ways in which you 
use tie tampers—out-of-face—and spot work—in 
large gangs, and by one or two men—on one 
section of track today and on another section 
next week. As you check over these uses the 
four major advantages of Barco Unit Tytampers 
become obvious. 


@ The Barco Unit Tytamper is portable, needs 
no heavy or cumbersome equipment and re- 
quires only one man to handle. 


Barco Tytampers may be used in pairs for 
spot tamping or in gangs, without any special 
equipment. 


If repairs should be necessary they can be 
made quickly by the operator without inter- 
rupting the operation of the balance of the 
Tampers. 


Having low initial cost with a correspondingly 
low operating cost and maintenance expense, 
a Barco Tytamper offers new economy on 
tamping work. 


The operating, handling and economical advan- 
tages of Barco Unit Tytampers offer an unusual 
combination that surely is worthy of investiga- 
tion. Your query will receive prompt attention. 


BARCO MANUFACTURING CO. 


1805 W. Winnemac Ave., Chicago, Illinois 


THE HOLDEN CO. LTD. 
IN CANADA 


Montreal - Moncton - Toronto - Winnipeg - Vancouver 


TYTAMPER 
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PILES BETWEEN TRAINS! 


A typical instance of the speed 
and economy of 3-large-pile 


concrete trestles 


Because stringers are not disturbed, 
concrete piles for as many as three 3-pile 
bents, depending on operating schedule, 
may be set in place and driven in a nearly 
continuous operation. 


That is one reason why concrete trestles 
cost no more than trestles of ordinary con- 
struction. Consider also their high-reserve- 
strength, fireproof, termite-proof, and flood- 
proof qualities. 


Figuring only first cost, concrete pile tres- 
tles may be lowest of any comparable ma- 





terial when built under traffic. Figuring 
annual cost—including continuity-of-use val- 
ue, insurance, maintenance and deprecia- 
tion—concrete trestles cost less. 

Write for booklet, “Large Pile Concrete 
Trestles’ and for Information Sheets (RB 
series) discussing design of large concrete 
piles; and design, manufacture, erection and 
cost of complete trestles. 


PORTLAND CEMENT ASSOCIATION 
Dept. A4-27, 33 W. Grand Avenue, Chicago, Illinois 
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SIMMONS-BOARDMAN PUBLISHING COMPANY 


105 West ADAmMs ST. 
CHICAGO, ILL. 


Subject: COVERING THE NEWS 


MARCH 26, 1936 
Dear Reader: 


"I depend upon you to give me the facts regarding those floods, snow block- 
ades and other disasters that strike the railways from time to time. I cannot 
get the details that I want, from the newspapers. You approach these develop- 
ments from the standpoint of a railway man and present that information which 

is most directly of interest to me. And your information is accurate." 





This was the comment made to me a few days ago by the chief maintenance of- 
ficer of one of our large railways. It directs attention to one phase of our 
service to you on which we place a great deal of importance. 


Looking back over the last year, this comment calls to mind the trip which 
a member of our staff made through the dust storms of the west last spring to 
gain firsthand information regarding the manner in which maintenance men were 
meeting the unique problems presented, where the visibility was so low that 
locomotive enginemen, according to report, were climbing the signal masts to 
ascertain whether the signals indicated "proceed." His observations were 
presented in our May issue. 


A month later, when more than 200 miles of the main line of a western 
railway were destroyed by a disastrous flood, another editor hastened into 
this area, joining the president of this road in his first inspection of the 
damage to ascertain the nature and extent of the destruction and the measures 
to be undertaken to restore service. His observations were presented in the 
July issue. Again, last month we presented a firsthand story of the fight 
which maintenance officers on the railways in the northwest made to keep 
their lines open in the face of the most Severe and prolonged period of low 
temperatures and drifting snow in this generation. 


And this month we present the story of the floods which destroyed millions 
of dollars worth of railway property in Western Pennsylvania within the last 
three weeks—prepared by still another member of our staff who was in the very 
center of these floods during the four days when they were at their height, 
traveling on work trains, sharing meals with train crews, gathering snatches 
of sleep on office desks—and all of the time at the front where thousands of 
men were working with feverish haste to restore traffic on some of the na- 
tion's most important traffic arteries. For four days wet, unshaven, hungry, 
tired, he was constantly on the go, gathering the photographs and the informa- 
tion presented in this issue. 


This is the life of an editor—your editor-—going where things are happen- 
ing, observing developments through the eyes of an experienced railway man in 
order that you may have the information that will enable you to visualize the 
problems confronting other railway men and the measures which they develop to 
meet these problems. This is a service of which we are proud. Is it worth 
while? You are the judge. 

Yours sincerely, 


Chpav Miler 


ETH*JC Editor. 





AUDIT BUREAU OF CIRCULATIONS AND ASSOCIATED BUSINESS PAPERS. INC. 





MEMBERS: 
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TUNNEL 








REPAIRS THAT “CAN’T-BE-DONE” 
ARE BEING DONE TODAY WITH 











UNNEL repairs that stay repaired! That's 

the record of Embeco performance on 
scores of tunnel jobs where other methods 
and materials had failed ... jobs some 
experts had said “couldn't be done!” Many 
engineers, weary of the constant and costly 
effort to forestall further disintegration of 
their tunnels, were quick to see the wisdom 
of specifying the Embeco method, for it 
saves time, money and trouble .. . it effects 
tunnel repairs that stay repaired ! EMBECO 
is a specially prepared aggregate mixed 
with sand and cement to produce a NON- 
SHRINKING, perfect-bonding mortar highly 
resistant to attack by constant water pres- 
sures and the disruptive force of freezing 
and thawing. With the Embeco method are 
used other Master Builder products which 
permit the successful application of EMBECO 











under even the most hopeless conditions. 
Embeco and its allied products have be- 
come the standard specifications for tunnel 
jobs... proof positive of Embeco superiority! 


In tunnel repairs where GUNNED MORTARS 
are used the one safe, sure way to get 
successful results is the Embeco way. To 
engineers faced with perplexing mainte- 
nance problems we offer the services of our 
trained staff of Field Engineers whose 
experience has embraced almost every 
possible problem of tunnel repairing. This 
service is entirely without obligation .. . it 
is yours for the asking! 


@ Write now for this 
interesting, factual book 
of Embeco pictorial 


specifications! 


THEMASTER BUILDERS¢Co. / 


Py. FS. 


CLEVELAND, 
OHIO 


TORONTO, 
ONTARIO 
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Smooth Track at low cost 


for HIGH SPEED TRAINS 


Build up and heat treat rail ends to withstand the extra 
pounding from high speed trains, such as the HIAWATHA of 
the Milwaukee Road, pictured above. 















Airco Railroad customers have reduced their maintenance 
costs to a minimum through the combination of AIRCO appa- 


ratus, oxygen and acetylene, and Engineering Assistance. 


AIRCO REDUCTION 


SALES COMPANY 


General Offices: 60 East 42nd St., New York, N. Y. 
DISTRICT OFFICES and DISTRIBUTING POINTS in PRINCIPAL CITIES 
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In Emergencies—Frost Action—Good Foremen—Rail Batter—Water 
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Floods Ravage Railways in the East - - - - - - - - - - 


Pennsylvania, Baltimore & Ohio and Pittsburgh & Lake Erie are partic 
ularly hard hit, while New England roads suffer severely 


Special Tie Gangs Reduce Renewal Cost - 


Chicago, Milwaukee, St. Paul & Pacific employ 25 large gangs in cross- 
tie renewals during 1935 to permit greater use of power tools 


What Is Blue Stain? - - - - - - - - 


Theodore C. Scheffert explains cause of this discoloration of lumber 


and suggests means of co 


ntrolling it 


Taking Up Wear on Bridge Pins - - - - 


Louisville & Nashville develops ingenious method of reinforcing mem- 
bers of an old truss span to overcome this trouble 


Metal Cribbing Saves Failed Tailwall - - 


Wingwalls constructed of light members permit placing of additional 


fill to support damaged po 


Branch Line Problem Solved 


rtions of abutment 


- - - - . - _ 


Fort Worth & Denver City adopts longer sections for the purpose of 
consolidating available forces in larger units 


Simplifying Curve Calculations - - - - - - - + + = = 


R. W. Willis explains mathematical procedure that will prove helpful 
in re-alining curves for high-speed trains 


Scrap Rail Hooring Mats Withstand Abuse - - - - - - - 


Use of old rails in this way in various shop buildings on the Erie has 
solved the problem of rapid deterioration in severe service 


What's the Answer? - - - 


News of the Month - - - 
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Knife-blade switch points chip and break down 


Samson Switch Points Last Five Times Longer 
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Samson switch points give full wear value; they do not fail from breaking down 


RAMAPO AJAX CORPORATION 


RACOR PACIFIC FROG AND SWITCH COMPANY 
<Racor> CANADIAN RAMAPO IRON WORKS, LIMITED <RACOR> 


New York «+ Los Angeles - Niagara Falls, Canada 
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In Emergencies 


Railways Alone Provide Service 


HUMAN nature is fickle. All too commonly it turns 
from an agency that has served it long and well to a 
newer and less responsible competitor, only to find that 
when an emergency arises this competitor is neither 
willing nor able to meet the needs. Not infrequently it 
requires a crisis to demonstrate the superior depend- 
ability of the older agency and bring about a proper 
realization of its true value. 

This is the situation that developed in many com- 
munities in Pennsylvania and in New England during 
the last month when they were overwhelmed with floods 
of record heights. The performances of the railways 
in this emergency stand out in such marked contrast 
with those of other agencies of transportation as not only 
to reflect credit on every employee involved, but also to 
bring to the communities affected a new appreciation 
of their dependence on the railways in times of dire 
need. This is a phase of railway service which every 
person interested in the preservation of the railways can 
well afford to emphasize. 


Emergencies of Various Types 


These emergencies arise in numerous ways. A year 
ago large areas of the western plains were swept by 
dust storms of unprecedented severity and continuity that 
made railway operation most difficult ; yet they persisted 
in keeping their lines open and trains running under the 
tremendous odds then existing, while other transporta- 
tion agencies gave up with little struggle. A month later 
a disastrous storm destroyed more than 200 miles of 
an important main line of one railway, which promptly 
threw its vast resources into the breach and reopened 
service in record time. A few weeks ago, the railways of 
the Middle West were confronted with the most pro- 
longed and severe siege of low temperature and drifting 
snow in a generation but they again fought the elements 
and were able to maintain service, although only through 
the most heroic measures. Again, within the last few 
days, large areas in Pennsylvania and New England 
have been visited by record floods which resulted in heavy 
destruction of railway property, but as before, the rail- 
ways were the first to resume service. 

In all of these various types of emergencies, the rail- 
ways rushed into the task of rehabilitation without a 





moment's hesitation. They accepted without a question 
the responsibility for the restoration of their lines, for 
it is a tradition of the railways that when service is in- 
terrupted all energies must be directed to the opening 
of the line, regardless of cost, in order that the public 
may be served. In these emergencies there is no waiting 
among the railways for others to assume this responsibil- 
ity. It is accepted by them without a question. They com- 
prise the only large transportation agency that so acts. 


Resources of the Railways 


The ability of the railways to meet emergencies is 
traditional. For years they have met one emergency 
after another until the public has come to accept such 
service as a matter of fact. Yet, such action is possible 
only because of the resources which the railways com- 
mand—resources which no other transportation agency 
possesses. 

In the first place, the railways comprise organizations 
with large forces of men, trained to meet emergencies. 
When a flood, a blizzard or a dust storm strikes, these 
men move to the point of trouble with a precision born 
of experience. The railways also possess large quantities 
of work equipment, of which snow plows, steam shovels 
and pile drivers are typical. Essential to the meeting 
of a crisis, such equipment cannot be procured at a min- 
ute’s notice. It must be acquired beforehand and main- 
tained ready for instant use. Indicative of the magnitude 
of these demands is the fact that at one time during the 
last two weeks the Pennsylvania had 15,000 men, 150 
work trains and 76 pile drivers, steam shovels, etc., busy 
on flood control activities. 

It was in recognition of the value of such forces and 
such equipment that the United States government called 
on a large western railway, the Southern Pacific, a num- 
ber of years ago to undertake to control and return the 
Colorado river to its proper channel after other agencies, 
including the government itself, had failed. And the re- 
sources and ability of this one railway were such that 
the objective was accomplished and the rich Imperial 
Valley of Southern California was saved from further 
inundation. 

Again, disasters such as floods, blizzards and other 
storms tax the financial resources of a railway. The 
flood on the Republican river in Nebraska last June 
cost the Burlington Railway $2,000,000 within the short 
period of 48 hours. The recent floods in Pennsylvania 
have cost the Pennsylvania Railroad two and one-half 
times that amount. The problems following in the wake 
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of disasters like these are not solved by weak companies 
with limited financial resources. 

When disasters such as these arise, the crises are by 
no means confined to the transportation agencies. They 
are far more acute for the communities affected, for 
especially in these days of low inventories, their local 
supplies of such basic necessities as food, fuel, milk 
and even drinking water are soon exhausted and they 
must receive aid from outside sources. For this aid 
they are dependent upon transportation. 


First Back in Service 


In these emergencies, the highways are normally the 
first to go out of service. Furthermore, a few highway 
operators are either willing or prepared to undertake the 
necessary rehabilitation measures. Rather, they abandon 
service at the first appearance of trouble and leave it to 
public authorities to assume the entire burden and ex- 
pense of re-opening the lines of communication, over 
which these private carriers operate. So it is with the air- 
ways and the barge lines, which operate only between 
terminals built and maintained at public expense, and 
at times when climatic handicaps are not too severe. 

It is to the railways and the railways alone that the 
public must turn in crises and it should not be overlooked 
that in their work of rehabilitation the railways neither 
ask nor receive public aid. They accept their respon- 
sibility and they meet it. This is another phase of railway 
service which is all too seldom appreciated by the public 
when solicited by other transportation agencies; yet it is 
a phase of public service which is of very vital concern 
to the public. 

In our February issue we urged railway employees to 
stress the safety of railway service. In March we pointed 
to its dependability. To these we now add their resource- 
fulness in times of emergency. 


Frost Action 


Has It Affected Surfaces of Slopes? 


THIS is the season when sliding cuts and embank- 
ments may be expected to give the most trouble. This 
year, the ordinary difficulties of slipping earth and 
loosened rock have been increased by reason of the ex- 
tremely severe winter, with its unusually low tempera- 
tures, heavy snowfall and long duration, permitting frost 
to penetrate to more than the average depth. 

Freezing expands the soil and affects the stability 
of embedded rock and boulders, and often fractures both 
stratified and unbedded rock. When sudden thaws occur, 
as they have recently in many sections, the earth being 
loose, because it has not yet settled, is in condition to 
absorb more than the normal amount of water. For this 
reason, soil that is ordinarily stable may become sur- 
prisingly unstable and develop a tendency to slide. This 
tendency will be increased if a zone of frost still remains 
at some depth below the surface, since a plane of cleavage 
will be formed between the frozen earth and the sat- 
urated unfrozen zone, an ideal condition for slides. 
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Furthermore, stones and boulders which have pre- 
viously given no concern may become loosened or actually 
be disturbed from their beds and crash down the hillside, 
an occurrence that may prove disastrous. Again, exposed 
ledges in rock cuts may have been affected by the frost 
and subsequent thawing to the extent that they have 
also become potential sources of danger to the opera- 
tion of trains. 

All of these conditions may be made worse by rainfall 
now or in the next few weeks. The importance, there- 
fore, of making a careful investigation to discover places 
of potential danger should not be overlooked. Section 
foremen know the places where these troubles recur 
and keep a sharp watch over them. They should not stop 
here, however, if they have embankments, cuts or hill- 
sides that are possible sources of slides, loosened boulders 
or falling rock. They should also investigate places where 
they have had no previous trouble, going to the top of 
slopes and to the foot of high embankments. Super- 
visors should see that they do this, and confer with them 
as to conditions, so that measures can be taken promptly 
to eliminate the danger. 


Good Foremen 


A Problem That Deserves Attention 


IS the foreman receiving the attention he should have? 
A common answer to this question is that the problem is 
of less moment today than it has been for many years, 
because the reduction in the number of gangs during the 
last six years has created a surplus from which capable 
men can be selected as vacancies occur. But is it wise to 
assume that attitude ? 

Good foremen are the key to the success of any work 
involving the employment of workmen, regardless of the 
character of equipment provided for their use or of the 
nature of the general plan of organization that has been 
set up to increase the effectiveness of the general super- 
vision. In a recent discussion of a drastic change that 
had been made in the organization of the maintenance of 
way forces on one road, the officer primarily responsible 
for the new plan stated that the greater output per man 
employed must be ascribed primarily to the higher average 
caliber of the foremen, since the reduction in the number 
of gangs had made it possible to select the most capable 
men from a considerably larger number than could be 
given positions under the new plan—and this in spite of 
the fact that the plan adopted embraced many other 
measures designed to increase the effectiveness of the 
men and avoid loss of time in traveling to and from 
their work, etc. 

In a measure, this statement supports the view previ- 
ously cited—that a surplus of foremen simplifies the 
problem of selecting capable men. But there is another 
side to the problem. For six years the maintenance of 
way forces have been drastically curtailed, so that such 
vacancies as have occurred have been filled by furloughed 
employees. This has assured an adequate supply of 
competent men, but it has afforded little opportunity for 
the infusion of new blood, which means that the average 
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age of both the men and the foremen has increased at a 
rate never before equalled in railway experience. 

It is also conceded that the maintenance of way forces 
today, taken as a whole, are more loyal and more thor- 
oughly experienced than has been the case for many years, 
but it must also be recognized that there is an age limit 
beyond which few men are capable of assuming positions 
as foremen, or of adapting themselves readily to changes 
in methods or to a recasting of organization such as are 
taking place so rapidly in these times. There. is the 
further fact that there are available today for work on 
the railroads young men of far higher qualifications than 
could be recruited for many years in the past. 

There is no ready answer to this problem. The super- 
visory officer, as a representative of the management, 
must carry out the policy of just dealing with the em- 
ployee who has a long record of loyal and faithful serv- 
ice, while at the same time trying to offer some promise 
of recognition to the young man of outstanding ability. 
No problem confronting maintenance of way officers has 
a greater bearing on the future of maintenance of way 
operations and is, therefore, deserving of serious study. 


Rail Batter 


What Is the Ultimate Life of Rail? 


UNTIL recently, the life of rail, except on curves, was 
generally determined by the rate at which batter occurred. 
Experience has shown that this batter does not always 
progress at the same rate, even under comparable con- 
ditions of traffic. For example,. batter rarely occurs on 
the high rail on curves, whereas under normal conditions 
of roadbed, it not only occurs first but is usually most 
pronounced on the low rail. 

On tangents, battering occurs earlier and is more severe 
on northern roads than on those in the South, this being 
attributed to the fact that on the former the roadbed 
is frozen for several months of the year. Likewise, 
batter is usually more severe in rock cuts, especially if 
the ballast is shallow and hardwood ties are used. In 
contrast, batter seldom occurs or is of minor importance 
where the roadbed crosses a swamp of sufficient depth 
to create a yielding subgrade. Again, it has been stated 
that the rate of batter is retarded by the use of canted 
tie plates, since they provide a wider zone of contact 
between the wheel treads and the running surface of the 
rail. It has also been observed that when the rails are 
interchanged on a curve, the former high rail does not 
batter as much in its new position as the original full- 
section low rail did. This can probably be explained by 
the cold rolling it received while on the high side. Ob- 
viously, on any given section of track the rate of batter 
will increase as the density of traffic and the speed of 
trains increase. Batter will also develop more rapidly 
and be more severe if the gage is allowed to become wide. 
Chipped ends are likely to result if the rail becomes tight. 

In recent years, welding has been applied to the build- 
ing up of the battered rail ends in the track, thus restoring 
them to their original section. Experience has also shown 
that if this work is done properly, the rate of batter of 
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the reconditioned rail ends is less than that of the original 
rail under similar conditions. As a further step, the ap- 
plication of heat treatment has tended to retard batter 
still further, both in the original and in the repaired rail. 

Still more recently, the Delaware & Hudson has 
pioneered in the butt welding of rails to reduce the num- 
ber of joints. As experience has been gained, longer 
and longer rails have been produced, until last year a 
single rail, 6,900 ft. long, was placed in the track. So far, 
no difficulties have been experienced because of expan- 
sion. It is yet too early to predict what future develop- 
ments these experiments will bring, but it seems safe to 
predict that if butt welding becomes common practice, 
rail will be allowed to remain in the track until it is worn 
out and unfit for further use, at least in main tracks. 


More Water 


Discloses Need of Better Drainage 


BY a strange coincidence, the advent of the depression 
was followed by a five-year period of less than average 
rainfall. Large areas of the American continent were 
subjected to an almost unprecedented drought during 
1930 and 1931, and while 1932 was a year of slightly 
more than average rainfall, it was followed by two more 
years of subnormal precipitation. While the recurring 
periods of drought were the cause of widespread suf- 
fering, the railroads were not seriously discommoded, 
the reduction in the supply of water being largely offset 
by the marked decline in the demand that resulted from 
the falling off of traffic. As a matter of fact, repeated 
attention has been called to the fact that the depletion 
of ground water had stood them in good stead since it 
greatly minimized the influence of defective roadbed 
drainage on the upkeep of tracks during a period of 
drastically curtailed expenditures for maintenance. 

But this situation no longer prevails. An increase in 

precipitation generally throughout the country, marked 
by torrential rains over large areas last summer have 
gone a long way to replenish much of the deficiency in 
subsurface water. Thus, roadbed conditions no longer 
compensate for inadequate maintenance and ample evi- 
dence is afforded of the need for expanded drainage op- 
erations and enlarged ballasting programs. 
- The extraordinary low temperatures of January and 
February, resulting in frost depths far exceeding those 
of any recent years, subjected tracks to a severe test 
and definitely disclosed the deficiencies in drainage. 
Tracks on important main lines have ridden rougher 
than has been the case for a long time, and it has been 
necessary to resort to shimming in locations where it had 
not been done before within the memory of trackmen now 
in charge. It behooves every officer of track maintenance 
to make the most of these evidences of defective drainage 
in recommendations for corrective measures. 



















































DURING the week of March 15, 
prolonged rains, torrential showers 
and rapidly melting snow, all on 
frozen ground, caused floods 
through the Middle Atlantic and 
New England states, which led to 
widespread destruction of properties 
of at least a dozen railroads, includ- 
ing especially the Pennsylvania; the 
Baltimore & Ohio; the Pittsburgh & 
Lake Erie; the New York, New 
Haven & Hartford, and the Boston 
& Maine. 

In western Pennsylvania, where 
the floods were particularly severe, 
the Pennsylvania, the Baltimore & 
Ohio, and the Pittsburgh & Lake 
Erie were the most seriously affect- 
ed, the Pennsylvania alone reporting 
damage to the extent of approxi- 
mately $5,000,000. On this road, 
more than 3,000 miles of lines and 
8,000 miles of tracks were exposed 
to flood conditions, while approxi- 
mately 500 miles of lines were ac- 


Top—oOn the Penna. Just 
West of Johnstown, Pa. 
Above—On the Same 
Road at Barree, Pa. Left 
—Bridges Were Endan- 
gered by Debris of All 
Kinds. Lower Left—Hun- 
dreds of Miles of Lines in 
Western Pennsylvania 
Were Washed or Deeply 
Inundated. Lower Right 
—Employees Were Called 
Into Intensive Action 

















Floods Ravage 


tually under water at one time or an- 
other. On the Central region alone, 
approximately 315 miles of lines and 
375 miles of tracks were damaged to 
some extent. 


On the Pennsylvania 


The most serious damage on the 
Pennsylvania occurred along its 
main line between Pittsburgh and 
Harrisburg, where inundated, 
washed, undermined or fouled 
tracks, and two complete washouts 
of all four main tracks blocked train 
movements for hours. However, 
possibly equally as extensive al- 
though less serious from an operat- 
ing standpoint was the damage sus- 
tained between Pittsburgh and 
Wheeling, W. Va.; on the Cone- 
maugh division from Conpitt Junc- 
tion, Pa., to Kiskiminetas Junction, 
?a., on the Allegheny river; on long 
stretches on its Buffalo and Wil- 
liamsport divisions; and directly at 
and south of Harrisburg. 

For the Pennsylvania, this was the 
most widespread and _ destructive 
flood in its history. All through the 
high water areas, buildings and other 
fixed structures, as well as tracks, 
were flooded and damaged. Ten feet 
or more of water flowed through its 
passenger station at Johnstown, Pa.; 
6 ft. of water stood in the waiting 
room of the station at Williamsport, 
and shop buildings at many points 
were completely awash. At Harris- 
burg and at Wheeling, where excep- 
tionally high water prevailed, the 
waiting rooms of its passenger sta- 
tions were not flooded, but the build- 
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ings themselves were practically iso- 
lated by water which stood 4 ft. and 
10 ft. deep, respectively, on the sta- 
tion tracks. 

At several points, engine terminals 
were inundated, flooding coaling sta- 
tions and engine houses, and ash, 
inspection and turntable pits. At 
Conemaugh, Pa., the large engine- 
house was saved from complete un- 
dermining and destruction by the 
Conemaugh river only by the fact 
that four locomotives stored between 
it and the river, after being undercut, 
toppled into the river, forming a 
barrier or bulkhead against further 
serious erosion of its foundation. 

At Pittsburgh, the Pennsylvania's 
station and main-line tracks were not 
damaged, but the Ohio reached an 
elevation 7.3 ft. higher than any 
previously recorded level. Hun- 
dreds of freight cars, both empty 
and loaded, were flooded, and water 
flowed through the road’s large per- 
ishable produce terminal along the 
Allegheny river front to a depth of 
8 ft. above its floor level, damaging 
or completely destroying thousands 
of dollars worth of produce and other 
perishables. 

While it is difficult to mention 
those sections of the road most seri- 
ously damaged, in view of the hun- 
dreds of locations affected severely, 
three of the places sustaining the 
heaviest damage, and which caused 
the most serious concern because of 
their location in the main east and 
west line, were at Dornick Point, 3 
miles west of Johnstown, and at Tip- 
ton and Barree, Pa., 12 miles and 25 
miles respectively, east of Altoona. 
At Dornick Point, in a wide swing 





Railways in the East 


in the Conemaugh river, a mile or 
more of three-track side-hill em- 
bankment was severely eroded. 
Wihin this area, for approximately 
4 mile, the embankment, at least 30 
ft. above the bed of the river, was 
eroded back to practically a vertical 
wall directly beneath the ends of the 
ties of Track 3 (that nearest the 
river), and for approximately 1,000 
ft. this track was completely under- 
cut and lay twisted in the river. At 
Tipton and at Barree, the four-track 
embankment was cut through by the 
Juniata river, leaving the tracks sus- 
pended in the air for distances of 
approximately 25 ft. and 75 ft., re- 
spectively, completely blocking all 
traffic from East to West. 

At Barree, in addition, the em- 
bankment on the river side, west of 
the complete break in the line, had 
been cut away vertically for at least 
2,000 ft. to a point directly beneath 
the outside rail of Track 1, nearest 
the river, and, over the same dis- 
tance, the embankment had _ been 
gouged out to a depth of 10 to 12 ft.. 
longitudinally between Tracks 1 and 
2. Both of these tracks remained at 
grade, even though Track 1 was sup- 
ported by only a narrow core wall 
of cemented ballast-like stone di- 
rectly beneath the centers of its ties 

On the Pennsylvania, repair and 
rebuilding operations have been on 
an extensive and widespread scale. 


Lower Left—All Four Tracks 
Out of Service. Lower Right— 
Steel Hopper Cars Protected the 
Embankment. Right—One Track 
Gone and a Second Unsafe. 


The Pennsylvania employed 
150 work trains, 15,000 men and 
76 pile drivers, cranes and other 
power equipment, and handled 
550 cars of filling per day in re- 
storing tracks and structures 
damaged east of Pittsburgh by 
one of the greatest floods in 
history. The article also reviews 
the destructive effect of the re- 
cent catastrophe on the Balti- 
more & Ohio, the Pittsburgh & 
Lake Erie and the railways of 
New England. 





During the week of March 15, the 
Pennsylvania had approximately 
15,000 men engaged in flood repairs. 
On the Central region alone up to 
and including March 28, approxi- 
mately 998,000 extra manhours of 
labor had been expended on flood re- 
pair work. 
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The problem of securing filling 
materials has presented the greatest 
difficulties, not alone because of the 
quantities required, but also because 
of the fact that numerous industries, 
quarries, waste banks, gravel pits 
and other normal sources for such 
materials were themselves flooded 
and inaccessible. On the Central re- 
gion, in anticipation of any emer- 
gency which might arise, permanent 
arrangements had been perfected 
with widely scattered sources for 
the delivery to the railroad of ap- 
proximately 1,000 cars of filling ma- 
terial a day, but during this flood so 
many of these sources were them- 
selves flooded out that for several 
days at the height of the floods, the 
region was able with the greatest of 
effort to get under load from all 
readily available sources, a maxi- 
mum of only approximately 550 cars 
a day. In this predicament, the re- 
gional office at Pittsburgh reached 
out for filling material for many 
miles in every direction, ordering 
many loads from points as far west 
as Toledo, Ohio. 

Coupled with the problem of get- 
ting filling material under load, was 
that of moving it into the damaged 
territories. With the floods so wide- 
spread and with so many of its lines 
affected, normal detour routes were 
in many cases not available, requir- 
ing, in some instances the most cir- 
cuitous routes to get materials to the 
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points requiring them. In spite of 
these difficulties, which prevailed 
more or less throughout the Eastern 
as well as the Central region, thou- 
sands of carloads of materials were 
dispatched to various territories with 
remarkable speed and effectiveness. 
Altogether, the Pennsylvania esti- 
mates its immediate jrequirements 
for filling material at approximately 
20,000 cars. 

Other requirements were likewise 
met with the greatest possible dis- 
patch. Every available piece of 
needed work equipment on the sys- 
tem was rushed to the scenes of 
damage, ready for operation. For 
example, 12 crawler cranes at Wil- 
mington, Del., were loaded and 
shipped by special train, with oper- 
ators, to the Middle division between 
Harrisburg and Altoona, for clean- 
ing fouled tracks and getting out ur- 
gently needed filling material. 


Bridges Inspected 


Unfortunately, the same difficulty 
encountered in the movement of fill- 
ing materials into the flooded areas 
was encountered to some extent in 
the movement of equipment and men. 
For many hours, for example, high 
waters at and immediately east of 
Harrisburg made it impossible to 
get repair timbers, work trains, and 
men past that point to points west. 

An example of the difficulty in 
getting on the affected lines is the 
experience of the bridge engineers of 
the Eastern region in attempting to 
inspect the main line bridges between 
Harrisburg and Altoona. A group 
of these engineers, under the direc- 
tion of the assistant bridge engineer 
of the region, finally got through 
Harrisburg and started west, but an- 
other group under the bridge engi- 
neer of the region, seeking to inspect 
bridge conditions east from Altoona, 


Left—Water Up to the Ties. 


Lower Left—A_ Section of 
Main Track Completely De- 
stroyed on the Penna. Lower 


Right—Two Loaded Coal 
Barges Blocked the Main Tracks 
of the P. & L.E. at Pittsburgh. 
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reached Altoona only by traveling 
via New York City, Albany, Buffalo 
and Pittsburgh. 

Everywhere on the road the utmost 
co-operation prevailed. Not alone 
among engineering and maintenance 
of way field and office forces, but 
also between these forces and those 
of the operating and motive power 
departments. Office engineers be- 
came field engineers, bridge engi- 
neers became bridge inspectors, and 
many supervisory officers became pur- 
chasing agents and organization spe- 
cialists in the intensive search for 
materials, equipment and men. Pow- 
er for work, wrecking, camp and ma- 
terial trains was furnished with the 
greatest dispatch. That this was no 
small achievement is seen in the fact 
that at the peak of the work there 
were more than 150 such trains on 
the road at one time. 

As a result of these efforts, the 
east and west main line through Har- 
risburg, Altoona and Pittsburgh was 
reopened to through traffic on Marc! 
21, less than 4 days after the exten- 
sive damage; the worst gap in the 
main line, at Barree, being bridged 
by a single track late on the eve- 
ning of March 20. Except directly 
at Barree, the road then had two or 
more tracks open for east and west 
main line service, and was striving 
for the immediate goal of completely 
reestablishing at least a three-track 
railroad throughout. Service on other 
lines was reestablished even more 
quickly, the line from Pittsburgh to 
Cleveland and other points north, 
for example, having been completely 
out of service for only a relatively 
short period of time. 


Conditions on B. & O. 


The Baltimore & Ohio, probably 
the second most severely damaged 
road, experienced repair problems al- 
most as extensive as the Pennsyl- 
vania. Practically all the way from 
Point of Rocks, Md., about 42 miles 
west of Washington, D.C., to Etna, 
Pa., about 6 miles west of Pittsburgh, 



















a total distance of approximately 250 
miles, its main line was seriously af- 
fected, with water over the tracks to 
various depths for a total distance 
of approximately 75 miles. At the 
same time, high water and damage 
were also widespread on many of its 
less important lines in West Virginia 
and Ohio, particularly that from 
Pittsburgh to Kenova through Wheel- 
ing, W. Va., approximately 290 miles 
long, which was severely damaged 
over much of its length by high wa- 
ters, slides and embankment erosion. 


Many Miles Inundated 


On the 2, 3 and 4-track main line 
from Point of Rocks, west to Cum- 
berland, Md., along the Potomac riv- 
er, one stretch of approximately 10 
miles from near Point of Rocks to 
Weverton, was completely inundated, 
the water reaching a maximum depth 
of 8 ft. over the tracks, while a sec- 
ond stretch of 25 miles, between 
Cherry Run, Md., and Orleans Road, 
was also completely under water, as 
much as 22 ft. at one point. With 
only a short gap of about five miles 
of dry railroad to the west of Or- 
leans Road, still a third section of the 
main line, approximately 19 miles 
long, was submerged to a maximum 
depth of about 15 ft. In this last 
mentioned section, which includes 
Green Spring, W. Va., and the com- 
pany’s large timber-treating plant and 
tie storage yard at that point, the 
entire plant area was deeply flooded, 
with a loss down the river of thou- 
sands of board feet of various bridge 
timbers and approximately 18,000 
crossties. 

In the immediate vicinity of Cum- 
berland, the railroad was not severe- 
ly damaged, except for the washing 
out of a 30-ft. bridge at Cook’s Mills, 
about 9 miles west, and high water 
generally in Wills Creek in this area. 
Still further to the west, however, 
along the Youghiogheny river to Mc- 
Keesport, several other stretches of 
track were washed out or completely 
inundated, one approximately 20 
miles long between Dawson, Pa., and 
West Newton, 


Above Left—Showing Charac- 

teristic Effect of Side Wash. 

Above Right—Endangered by 

Debris and Water Pressure This - 

Bridge Held. Right—An Ex- 

ample of Complete Undercut- 
ting of the Roadbed. 


Directly within Pittsburgh, the 
road's passenger station was high 
above the flood crest of the Monon- 
gahela, but huge piles of debris and 
battered river craft, including large 
houseboats, blocked its industrial 
branches along both sides of the Alle- 
gheny river for approximately six 
miles. Everything directly along the 
Allegheny in this area was under 
water to a depth of 10 to 15 ft., and 
hundreds of freight cars were par- 
tially or totally submerged. 

Much of the inundated main line 
was little the worse for its wetting, 
but mile after mile, particularly along 
the Potomac river between Harper's 
Ferry and Cumberland, was severely 
damaged, with one or all tracks erod- 
ed, undermined or cut through. At a 
number of locations the tracks were 
piled high with silt and debris, and 
at other points they were moved far 
from their original alinement, a twist- 
ed wreck. 

Since March 18, the general man- 
ager and the chief maintenance offi- 
cers have made their headquarters 
at Cumberland, inspecting damage, 
correlating repair efforts, and order- 
ing materials, equipment and supplies 
from first hand knowledge of require- 
ments. In many cases, special re- 
quirements have been relayed back to 
the general offices at Baltimore, 
where a special organization was set 
up in the general manager’s office 
under the assistant general manager, 
and still continues to function, to ex- 
pedite purchases and shipments. 

Using every known means of track 
restoration and availing itself of every 
opportunity to cut sections of un- 
damaged tracks into other sections 
of undamaged tracks, running around 
places requiring the greatest amount 
of work, where possible, the B. & O. 
re-established main line service at a 
rapid rate, the first through service 
























between Chicago and Washington be- 
ing re-established, without off-line de- 
tours, on Sunday, March 22, five days 
after the occurrence of the most seri- 
ous damage. By the night of March 
23, the road had double-track or bet- 
ter in operation at all points between 
Washington and Chicago, except at 
Cook’s Mills, where only a single 
track was in service. 


Damage on the P. & L.E. 


The Pittsburgh & Lake Erie was 
less seriously and less extensively 
damaged than the Pennsylvania and 
the Baltimore & Ohio, although many 
miles of its lines were under water 
and it suffered much washed track 
and a number of serious washouts. 
Directly at Pittsburgh, and for about 
13 miles in each direction, its tracks 
were continuously under water to a 
maximum depth of 10 to 12 ft. Its 
passenger station, power and heating 
plant, and extensive freight ware- 
house facilities at Pittsburgh, direct- 
ly alongside the Monongahela river, 
and subject to backwater from the 
Ohio, immediately below, were flood- 
ed with seven feet or more of water. 

About a mile downstream from the 
station, two large steel river barges, 
each 175 ft. long and 26 ft. wide, and 

(Continued on page 236) 
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Ten Men Prepared the 
Bed to Receive the 
New Ties and_ then 
Used Tie Tongs to Pull 
Them into the Track 


Special Gangs Reduce Cost 
of Tie Renewals 


With a view to reducing the unit 
cost of track maintenance, the 
Chicago, Milwaukee, St. Paul & 
Pacific follows the practice of 
doing as much track maintenance 
as practicable with large gangs 
which can be fully mechanized. 
This article describes the methods 
followed by one tie-renewal gang. 
which is typical of those followed 
by 25 similar gangs employed on 
the system during 1935. 





WITH a view to the complete mech- 
anization of its larger maintenance 
operations, it has been the practice 
of the Chicago, Milwaukee, St. Paul 
& Pacific for several years to em- 
ploy system gangs fully equipped 
with power machines and tools for 
such work as laying rail, ballasting, 
tightening bolts, building up and 


heat treating rail ends, etc. Extend- 
ing this practice, it has proved to be 
equally economical to employ sim- 
ilar gangs on the various divisions 
for renewing ties and general surfac- 
ing. 

Three principal advantages are 
claimed for this method of making 
tie renewals. No other maintenance 
operation calls for so many indi- 
vidual items of work or requires the 
use of so many different tools as the 
renewal of ties. Whena small gang 
is engaged in renewing ties, each 
man must of necessity do several 
things, such as pull spikes, clean 
out the cribs, remove tie plates, move 
ties, pull out and insert ties, replace 
tie plates, spike, gage, tamp and line. 
When he finishes one of these tasks, 
he commonly drops the tool he has 
been using and walks back to the last 


point of use for the next one he re- 
quires. The result is that a large 
percentage of his time is unproduc- 
tive. 

Where the larger gangs are em- 
ployed, each man is assigned to a 
particular task for the day, so that 
he needs only a single tool which he 
retains throughout the working 
period. Since these gangs do no 
other work than that to which they 
are assigned, the men soon become 
proficient in their allotted tasks, 
while it is comparatively easy to 
iron out any inequalities in the or- 
ganization, so that the productive 
output per man can be brought to a 
higher level than in a gang that is 
compelled to shift from one job to 
another at short intervals. Further- 
more, as these gangs are put on 
early in the year and are continued 
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until the close of the season, or un- 
til the scheduled work is completed, 
maximum use of the power ma- 
chines which are assigned to them is 
assured. 

A section gang is usually of such 
size that the saving it can effect 
through the use of the larger power 
units is limited. Furthermore, sec- 
tion gangs have a wide variety of 
tasks to perform, for which reason 
they can seldom devote enough time 
to the work for which any one type 
of equipment is designed to pay the 
carrying charge on that equipment 
while it is in their hands. 


Twenty-Five Gangs 


It was these considerations which 
led the Milwaukee to make a study 
of the advantage of larger gangs for 
renewing ties, and which finally re- 
sulted in the organization of special 
gangs. Twenty-five gangs of this 
type were engaged in renewing ties 
during 1935; some of them also did 
a considerable amount of other 
maintenance work in addition to tie 
renewals. Five of them were pri- 
marily maintenance gangs and while 
they renewed a large number of 
ties, the tie renewals were largely 
incidental to their other work. 













Circle—Renewing the 
Angle Bars. Center— 
Pulling Spikes. Right 
—Cleaning the Cribs 


These 25 gangs employed an aver- 
age of 2,266 men daily during the 
season. Three of them were em- 
ployed in terminals where much or 
all of their work was in yards. The 
largest gang, primarily a ballasting 
gang, employed an average of 321 
men throughout the season. Up to 
August 31, it had worked over 281 
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miles of track in which 169,000 ties 
were renewed. The remaining gangs, 
ranging from 27 to 122 men, were 
organized specifically as tie-renewal 
gangs, although most of them did 
considerable other work in connec- 
tion with the tie renewals. The total 
number of ties inserted by these 25 
gangs to August 31, when most of 
them had completed their schedule, 
was 1,363,733, covering 2,740.5 miles 
of tracks. [In addition 92,797 ties 
were inserted in side tracks other 
than those in yards. 

While this appears to be a high 
rate of renewal, averaging 498 to the 
mile on the territory involved, it is 
explained by the fact that some 
years ago, for several seasons, lob- 
lolly-pine ties treated with zinc 
chloride were used in renewals, and 
these ties are now failing in large 
numbers. For this reason, tie re- 
newals this year have been excep- 
tionally heavy and practically all of 
the ties removed, except on the 
Coast and Terre Haute divisions, 
were of this wood and treatment, 
and many of those on the latter di- 
vision were of this type. 

In preparing its track for high- 
speed train service between Chicago 
and the Twin Cities, the Milwaukee 
made a special study of curves and 
of the approaches to curves. The 
results of the system of spiraling 
and approach elevation adopted for 
this high-speed line have been so 
satisfactory that the same treatment 
is being given to all curves on the 
system as it becomes necessary to 
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make a heavy renewal of ties or give 
the track a general surface. Further- 
more, where the track is being over- 
hauled, such joint bars as are worn 
are replaced with new or reformed 
bars. For these reasons it has been 
necessary for these gangs to do con- 
siderable incidental lining and sur- 
facing and joint maintenance not 
ordinarily included in a tie-renewal 
program. 

One of these gangs, typical of all 
except those in yards and those en- 
gaged primarily in ballasting, aver- 
aging 108 men for the season but 
varying somewhat from this aver- 
age from time to time, was assigned 
to the Terre Haute division, a dou- 
ble-track freight line extending from 
Chicago to the coal fields of South- 
ern Indiana. Starting on June 3 and 
continuing to August 31, a total of 
78 working days, this gang complet- 
ed renewals on 112.6 miles of track, 
including the insertion of 79,683 ties, 
the renewal of angle bars on much 
of this mileage, the application of 
tie plates to all unplated ties and a 
large amount of general surfacing 
and lining of curves. 


Unloading 


No preparatory work was required 
in advance of the gang, except the 
staking of the curves and the un- 
loading of the ties, both of which 
were kept several miles ahead of the 
gang. For unloading ties, the sec- 
tion gangs, which normally consist- 
ed of a foreman and 3 men, were in- 
creased to 8 men as the work pro- 
gressed, and automatically dropped 
back to a foreman and 2 men when 
the tie gang passed from the sec- 
tion. These enlarged section gangs 
not only unloaded the ties, but also 
spotted them ready for insertion 
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An original inspection to deter- 
mine the tie requirements had been 
made the previous autumn, but as a 
check, a second inspection was made 
in the spring, at which time every 
tie to come out was indicated by a 
mark on the rail. So carefully was 
this inspection made that there was 








no shortage of ties at any time, and 
few were left over. 

Ties were unloaded from two cars 
at a time, while the train moved for- 
ward slowly, one man on the ground 
checking the marks on the rail and 
indicating how many were to be un- 
loaded in each panel. Where the 
renewals were light the unloading 
was done carefully from both cars. 
Where they were heavy, the men in 
the first car unloaded without re- 
striction, and the number required 
per panel was completed from the 
second car. 


Renewals Heavy 


With a few minor exceptions all 
of the work done by this tie gang 
was on the southbound track which 
had been built as a second track in 
1923, before the line was acquired 
by the Milwaukee. The original ties 
were untreated and were 6 in. by 
8 in. by 8 ft. in dimensions. The 
ballast was gravel with a rather 
heavy shoulder and with the inter- 
track space filled to the top of the 
ties. During the 12 years since the 
track was completed some of the 
original ties had failed and been re- 
placed in kind. Even some of these 
later ties were ready for renewal by 
1934, since a considerable number 
were the loblolly-pine, zinc-treated 
ties, and last year 109 miles of this 
track was given an overhauling, the 
work this year being a continuation 
of that started in 1934. The result 
was, however, that while the re- 


newals were fairly heavy on every 
mile they were quite irregular, rang- 
ing from 350 to 400 on some miles, 
with a few miles as low as 200, to 
1,200 or more on others. 


All ties 
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inserted by the tie gang were 7 in. 
by 9 in. by 8 ft. 6 in. They were 
treated with a_ petroleum-creosote 
mixture and were bored and adzed 
at the treating plant of the Indiana 
Wood Preserving Company at Terre 
Haute, Ind. 

Preceding the tie-renewal, 28 to 30 


Left—Removing Old 
Ties. Right—Pulling 
New Ties into Track 


men, forming a single unit under an 
assistant foreman, applied new 
angle bars out of face. At the head 
of this unit, 4 men with wrenches 
removed all good heat-treated bolts, 
always leaving at least one bolt in 
the joint. One man followed pull- 
ing the joint spikes and another man 
then removed the remaining bolt if 
it was fit for further use. Four men 
with chisels and sledges then cut 
the nuts on all worn and frozen 
bolts, removed the angle bars and 
adjusted the expansion, following 
which one man painted the rail ends 
with oil. 

This track had been laid with 80- 
Ib. rail, drilled for 1-in. bolts, al- 
thought %-in. bolts had been used 


originally. When it was laid, a 
greater expansion allowance had 


been provided than was necessary, 
so that in adjusting the expansion 
to the Milwaukee standard the take- 
up averaged about 18 in. to the mile. 
For this reason, it was necessary to 
provide a car, operated by one man, 
to run ahead of the four men who 
adjusted the expansion, to carry 
tools for their use, as well as new 
bolts, oil for painting the rail ends 
and extra rails for use when the 
take-up gap became too wide. 
Following the adjustment of the 
expansion and the oiling of the rail 
ends, four men with high-speed 
wrenches placed the new joint bars 
and ran the nuts up as far as this 





April, 1936 


could be done with the short-handled 
wrenches without too much effort. 
Three men with long-handled 
wrenches then tightened the bolts to 
the desired tension, using mauls to 
tap the bolts and base of the angle 
bars to insure a tight fit. This unit 
was able to apply an average of 341 
pairs of joints in eight hours. 
Included in this unit, two men dis- 
tributed anti-creepers and gathered 
up the discarded bolts, segregating 
the worn and usable bolts in separate 
piles for the loading unit. One man 
applied joint tie plates to all joints, 
even where the joint ties required re- 





newal, to insure an adequate bear- 
ing for the passage of trains until 
the arrival of the tie renewal unit, 
and two men respiked the joints. 
The last man in this unit was a spe- 
cial flagman, who was in addition 
to the flagman employed to protect 
the remainder of the operation. 

While the number of men in the 
first unit was normally from 28 to 
30, at times this number was in- 
creased considerably. Progress for 
the gang as a whole was almost uni- 
formly from 900 to 1,000 ties a day, 
regardless of whether the number 
applied per mile was large or small. 
When the renewals were heavy, say 
400 or more to the mile, the track 
was lifted about 2 in. If they were 
less than 400 they were spotted in. 
For this reason, the number of men 
in the tie renewal unit also varied. 
The average rate of applying the 
new joints was slightly more than a 
mile a day. When the number of 
ties to be renewed dropped below 
about 700 to the mile it became 
necessary to increase the number of 
men engaged in replacing joints in 
order to keep ahead of the tie gang, 
and the required force was trans- 
ferred from the latter unit. This 
flexibility permitted the whole op- 
eration to move along smoothly at 
a uniform rate based on the number 
of ties inserted day by day. 

Two methods of making the tie 
renewals were followed, depending 
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on the number required per mile. 
Where the renewals ranged from 
400 to 450 per mile, or less, the ties 
were dug in and the track was not 
surfaced, except to tamp the new 
ties, pick up low spots and low joints 
and correct irregular cross level. 
Where the renewals were heavier, 
the track was lifted about 2 in. and 
was given a complete surfacing. 
Also, the approaches to curves and 
the curves themselves were lined 
and surfaced, regardless of the num- 
ber of ties to be renewed. 

In the first case, 2 men were as- 
signed to pull the spikes from the 
ties that were to come out, and from 
14 to 16 men cleaned out the cribs 
and removed the shoulder ballast 
from the ends of the ties. After the 
cribs were cleaned, 2 men with jacks 
sprung the rail enough to permit 
3 men to remove the tie plates and 
pull out the ties without disturbing 
their bed. As soon as the ties had 
been removed from the track, 10 

















men, in pairs, prepared the bed to 
receive the new ties and inserted 
them. One man then refilled the 
cribs in preparation for the surfac- 
ing gang. 

The surfacing gang, consisting of 
8 tampers and 1 generator operator. 
was equipped with an 8-tool electric 
tamping outfit. The generator was 
mounted on wheels, and the operator 
pushed it along the track as the 
tampers moved forward. Following 
the tamping, two men inserted the 
tie plates. For this purpose they 
used two 12-in jacks to spring the 
rail sufficiently to permit them to 
slide the plates in place by hand, 
thus avoiding the necessity for driv- 
ing them. Immediately behind these 
men, 8 spikers gaged the track, 
where necessary, and spiked the 
new ties. A small group, varying 
from 2 to 6 men as required, fol- 
lowed, filling in the cribs. Where 
the new alinement of the curves or 
approaches required considerable 
throw, although this seldom exceed- 
ed 12 in. on the approaches or 3 in. 
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on the curves, the lining was done 
in advance of the surfacing, and the 
finished lining followed. 


Heavy Renewals 


Where the renewals were greater 
than 450 to the mile, the track was 
given a lift of about 2 in. This ne- 
cessitated some shift in the assign- 
ment of: the men in the tie renewal 
unit and some changes in the se- 
quence. As before, 2 men pulled 
the spikes, although at times 4 men 
were required. One man cleaned the 
ballast away from the ends of the 
ties, and 2 men lifted the track with 
jacks enough to permit the ties to 
be pulled out without cleaning the 
cribs. Four men with picks pulled 
out the old ties while the track was 
held by the jacks. As soon as the 
ties were out, the jacks were re- 
moved and the track dropped back 
on its bed. 

The same 10 men as before pre- 


Left — The Surfacing 
Gang. Circle—Inserting 
Tie Plates. Below—Gag- 
ing and Spiking Unit. 


pared the bed and inserted the new 
ties and 2 men followed, placing the 
tie plates. Eight spikers and 4 nip- 
pers then gaged and spiked the 
track ahead of the tamping instead 
of following it as in the first in- 
stance. The tamping outfit and 
method were the same as where the 
renewals were lighter, except that 
the track was given a running lift 
of about 2 in. with a spot board, 2 
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jackmen being employed in both 
cases. Six men followed the tamp- 
ing outfit to fill in the cribs. 

Regardless of whether the renew- 
als were heavy or light, 4 men piled 
the old ties for burning and assem- 
bled the few new ties that were left 
over for loading or transferred them 
across to the northbound track if 
they were needed for renewing ties 
in that track. Also, a unit com- 
prised of 12 men followed the filling 
of the cribs to give the track the 
final line and dress the ballast 
Wherever the ballast section was 
scant, new ballast was unloaded to 
fill it out. As has been stated, how- 
ever, this track had a rather heavy 
ballast section, so that an average 
of only 205 cu. yd. of new ballast 
was required per mile, a consider- 
able part of which was employed in 
connection with the lining of the 
curves and approaches. 


Additional Men 


In addition to the men assigned 
specifically to the several units, 2 
men with a push car distributed new 
spikes, picked up all scrap and sort- 
ed the usable and scrap spikes. Two 
water boys served all units. One 
tool man collected tools that had 
been dropped and left behind and 
redistributed them to the respective 
units. One motor car operator han- 
dled the motor car and trailers that 
were used for transporting the men 
between the camp and the site of 
the work. 

It will be noted that the foregoing 


accounts for only about 80 to 90 of 
the men comprising the gang. In 
carrying out an operation of this 
magnitude the necessity constantly 
arises of shifting men to or from 
some of the units as they lag or ad- 
vance out of synchronism with the 
operation as a whole. For this rea- 
son, only the normal composition 
of the various units has been given, 
and no account was taken of the in- 
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creases or decreases that became 
necessary to keep the individual 
units in step with the remainder of 
the operation. 

It has been the experience of the 
Milwaukee that in any mass opera- 
tion requiring a gang of this size, 
ample supervision pays for itselé in 





Cost of icons Ties and Related Items 


General 

Average number of men in gang............ 108 
Number of days worked, including 

time lost from weather, etc................. 78 
Rand on allastscas cet eesieeee Gravel 
Number of track miles completed......112.6 

Ties 

Number of ties inserted..................... 79,683 
fe el 61 ol to ga 00 ee a 708 
Cost per tie to unload.................... $ 0.0159 
Gost ner: tie to: msert:..<....22082.. 0.1649 
Total cost per tie for unloading 

Ad ANSERENE. 6068 2ceoccnies 0.1808 
Total cost per mile for unload- 

ing and inserting ties................ 128.01 

Ballast 
Total amount used, cu. yd................. 23,100 
Average per mile, cu. yd... 205 
Cost per cu. yd. to unload................ $0.0078 
Cost per mile to unload.................... 1.60 
Tie plates (new) 

bE eg te game) 1 1) 01 0 oe 122,379 
Cost per mile to apply.........................-- $5.22 


Anti-creepers (new) 
Number applied....... i 
Cost per mile to apply 





Surfacing, lining, etc. 


Cost per mile to surface.................-; $35.04 
Cost per mile to line and dress........ 31.14 
Cost of work train per mile................ 5.58 
Summary 
Total cost of labor per mile.............. $202.39 
Work train per mile............................ 5.58 
Total ‘cost per mille:.......0:020503 $207.97 
Cost per tie, labor (including 
surfacing, lining, applying tie 
plates, anti-creepers, etc.)........ $ 0.2858 
Cost per tie, work train.................. 0.0078 
Total cost per ties....c...00:.-2208 $ 0.2936 


lowered costs, in greater output per 
man-hour worked and in work of 
better quality. For this reason, 
while the work was done under the 
direct supervision of the district 
roadmaster, the gang organization 
included 1 general foreman, 2 fore- 
men and 2 assistant foremen. 
Maintenance officers of the Mil- 
waukee have recognized that one of 
two results must be obtained from 
an organization of this kind to justi- 
fy its existence. It must either do 
as good work at lower cost than can 
be obtained by some alternate meth- 
od, or it must do better work at the 
same or a lower cost. As has been 
explained, the quality of the work 
has been assured by providing am- 
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ple supervision, so that every item 
of the operation will be directed by 
competent trackmen. 

Very careful records of cost have 
been kept, which for the purpose of 
this presentation have been reduced 
to both a unit and an average mile 
basis. These figures include only 
those items which were connected 
with the renewal of ties, for which 
reason all material costs and the cost 
of applying the angle bars have 
been excluded, but the lining of the 
curves has been included although 
this was not an essential element of 
the cost of renewing the ties. These 
figures include the work train costs 
for unloading ties, unloading ballast, 
picking up scrap and moving the 
camp cars as the work progressed. 
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They do not include rental for the 
camp cars or the carrying and main- 
tenance charges on the motorcar or 
tie tamping equipment. 

Included in the foregoing cost 
figures is the time lost during the 
passage of trains. In addition to the 
79,683 ties inserted in the main 
tracks, and not included in the fore- 
going cost figures, 16,462 ties were 
inserted in sidings. 

These gangs have been organized 
and their work directed under the 
general supervision of W. H. Pen- 
field, chief engineer, and Wm. Shea, 
superintendent of track maintenance. 
The work which has been described 
was under the direct supervision of 
E. Schoech, roadmaster. E. Thomp- 
son was general foreman. 





What Is Blue Stain in Lumber?" 


By Theodore C. Scheffert{ 


BLUE stain lumber, also com- 
monly called “sap stain” because it 
is typically confined to the sapwood, 
is due to the presence in the wood 
of minute thread-like fungi, which 
are low forms of plant life. Decay 
of wood is also caused by fungi, but 
of a different kind, which affect the 
wood in a very different manner. 
Blue stain is not the result of a 
“souring” or “fermenting” of the 
wood as many suppose, nor is it an 
early stage of decay. 

Mature blue-stain fungi are dark 
colored and it is the mass color of 
these organisms, as seen through 
the surface layers of the wood, 
which we see and recognize as blue 
stain. Often some of the fungous 
“threads” appear on the outside of 
unsurfaced boards, as dark mold- 
like growths. Once established, blue 
stain cannot be removed. Surfacing 
of the stock is usually of little value 
since the discoloration generally ex- 
tends to the interior of the boards. 
Blue stain is spread by the growth 
of the stain fungi from infected to 
bright material, or by the fungous 
spores or “seeds” which are blown 
by the wind or carried by insects from 

. This. discussion was submitted for publication 
in the What’ s the Answer department of the Feb- 
ruary issue, but because of its scope it was with- 
held for presentation here as an independent 
article. For further discussion on this subject 
see page 93 in the February issue. 

+ Associate Pathologist, Division of Forest 
Pathology, Forest Products Laboratory, Bureau 


of Plant Industry, United States Department of 
Agriculture, Madison, Wis. 





infected timber to bright wood. 

From a utilization standpoint, the 
objectionable features of blue- 
stained lumber lie largely in its ap- 
pearance, its suitability for uses 
where appearance is not a factor 
being for the most part unimpaired. 
Its painting and gluing qualities ap- 
pear to be comparable to those of 
bright wood. Contrary to the 
opinions of some, tests have indi- 
cated that blue stain does not inter- 
fere with the penetration of preserv- 
atives. The effect of blue stain on 
the strength of wood is disputed. 
Preliminary experiments conducted 
at the Forest Products Laboratory 
indicate that heavy stain may cause 
some weakening. However, so far 
as is known, whatever strength re- 
duction there may be does not ren- 
der the wood unfit for ordinary pur- 
poses where strength is not a prime 
requisite. 

Despite the suitability of blue- 
stained wood for many purposes 
there is a growing prejudice against 
it. Many people believe that blue 
stain is a stage of decay. That this 
is not the case has been pointed out. 
Nevertheless, conditions which 
favor the development of blue stain 
also favor decay. For this reason. 
stained wood should be examined 
for the presence or absence of decay 
if it is to be used where compara- 
tively sound wood is called for. 

Control of blue stain depends on 
control of the fungi causing it. For 
these fungi to develop, the sapwood 
supporting them must contain water 
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in amounts equal to at least 20 to 
30 per cent of the dry weight of the 
wood. This is about the range of 
moisture content at which lumber 
begins to shrink when seasoning. 
Furthermore, the temperature of the 
wood must be favorable. However. 
if the lumber is treated with chemi- 
cals which poison or otherwise pre- 
vent fungous growth, blue stain can- 
not occur, regardless of whether the 
wood is otherwise suitable. 

Control of blue stain by regulat- 
ing the temperature of the wood is 
ordinarily impractical. Control by 
rapid reduction of the moisture con- 
tent during seasoning is practical, 
however, and this method is cus- 
tomarily employed, either alone or sup- 
plemented by chemical treatments. 
Special seasoning practices such as 
kiln drying, steaming, end racking and 
crib piling are designed not only tc 
dry the lumber more rapidly for 
quicker turnover but also to reduce 
the occurrence of blue stain and 
similar defects. Seasoned wood is 
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still subject to blue staining if it be- 
comes wet. 

To avoid the expense of special 
air-seasoning methods for stain con- 
trol and also to decrease the wide 
variability in results obtained 
chemical surface treatments have 
been devised for lumber, which 
greatly reduce the blue-stain hazard 
for ordinary air-seasoning pro- 
cedures. These are generally applied 
by passing the freshly sawed lumber 
through vats containing water solu- 
tions of the chemicals. Hot soda 
solutions have been used commer- 
cially for this purpose, but on pine 
only. Recently more effective treat- 
ments, suitable for hardwoods as 
well as pine, have been developed by 
the United States bureau of plant 
industry, in co-operation with the 
forest service and certain chemical 
companies and interested lumber or- 
ganizations. These treatments, ap- 
plied in cold solution, are now in use 
by most of the larger lumber com- 
panies of the South. 





Taking Up Wear on Bridge Pins 


Novel method of eliminating play 
in pin holes, with means of pro- 
viding adjustment on both tension 
and compression devices, was de- 
veloped for use on old through- 
truss bridge of the Louisville & 
Nashville over the Clinch river. 


INGENIOUS details were employed 
in developing means for taking up 
the wear in pins and pin holes in 
two old through truss spans of 
Bridge 86, across the Clinch river, 
on the K. & A. division of the 
Louisville & Nashville. These two 
spans are single-track through pin- 
connected Pratt truss spans built in 
1904, being designed for two 170,- 
000-Ib. consolidation locomotives 
(approximately equivalent to Coop- 
er’s E-40 loading). Continual serv- 
ice under traffic considerably heavier 
than this had resulted in wear in the 
pin connections of certain of the web 
members that permitted a movement 
of the pins in the pin holes of % in. 

This wear was the result of move- 
ment occurring with the reversal of 
stresses in the members, the wear 
being intensified as the amount of 
play increased. The task, therefore, 
was to introduce devices into the 


ends of these members that could 
be brought into tight bearing 
against the pins on the side opposite 
that which was in bearing against 
the member itself under the greater 
of the alternate stresses. In other 
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words, a tension device was intro- 
duced where the member was 
normally subjected to compression, 
and a compression device in mem- 
bers normally subjected to tension. 
In the instances whre the added de- 
vices were required to resist tensile 
forces, the familiar expedient of 
loops around the pins was adopted. 
Where the added devices were re- 
quired to resist compressive force, a 
built-up strut was inserted inside the 
member and brought to bearing 
against the near side of the pin. 

An important feature of the de- 
sign of these devices was the means 
of insuring a tight fit and of per- 
mitting of ready adjustment to take 
up any further wear in the future. 
In the case of the loop bars, this 
was done through the agency of 
nuts bearing on a heavy plate that 
was provided with a suitable sup- 
port on the member, while in the 
case of the struts it was necessary 
to employ wedges. However, the 
means of transferring the stress 
from the loop bars and the struts 
to the members had to be worked 
out to suit the design of the mem- 
bers. 

All of the members involved con- 
sisted of pairs of 15-in. channels 
connected by lacing and _ batten 
plates, with the flanges turned out 
for the diagonal members and 
turned in for the posts. The chan- 
nels of the diagonals were separated 
far enough to permit the introduc- 
tion of double diaphragms consist- 
ing of two short lengths of 15-in. 
channels that were attached by 
means of batten plates riveted to 
both the diaphragm channels and 
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the two main channels. In posts 
requiring compression devices the 
necessary support was provided by 
a diaphragm consisting of a single 
plate 1% in. thick that projected 
beyond the sides of the member and 
was attached by means of pairs of 
angles on the outside of the channel 
flanges. The nut-bearing plates of 
the tension devices were supported 
on heavy plates riveted to the inside 
faces of the channels in the posts. 

The compression devices were 
equipped with three-part wedges as 
indicated in the sketch, the middle 
member being provided with a hole 
to take a 1% in. bolt that can be 
drawn up by turning a nut. As this 
nut is located outside the member it 
is in a convenient position for turn- 
ing. But this is not the case with 
the nuts on the U-bolts, which are 
located inside the posts, and as these 
have the flanges of the channels 
turned in, it was impossible to use 
any ordinary type of wrench. This 
led to the design of a special socket 
wrench manipulated by a curved bar 
as shown in the small sketch. 

The general type of construction 
adopted, aside from the desirability 
of providing adjustment, was de- 
veloped with a view to meeting the 
requirement that the lacing system 
of the compression members must 
be maintained without interruption. 
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This latter requirement was the 
major reason for placing the devices 
inside of the members, but this loca- 
tion also leaves the appearance of 
the members practically unchanged, 
which was an added factor influenc- 
ing its adoption. 

After erection, the U-loops and 
wedges were adjusted sufficiently to 
bring the pins in firm contact with 
the original pinhole on one side. No 
attempt was made to adjust the ini- 
tial stresses in the devices with an 
extensometer, the adjusment being 
approximately limited to stresses 
predetermined from calculation, by 
limiting the effort applied to the end 
of the wrench used in tightening the 
nuts of the adjustment bolts. After 
installation, no movement of pins 
relative to members could be de- 
tected. It is the intention to make 
a readjustment after the device has 
been in service some six to nine 
months, to take up any pin play that 
may develop due to the smoothing 
out of any irregularities in the pin 
bearing surfaces that may have 
existed at the time of erection. 

This plan for taking up the wear 
in these pins was developed by C. K. 
Bruce, assistant bridge engineer of 
the Louisville & Nashville, under 
the direction of J. M. Salmon, 
bridge engineer and G. R. Smiley, 
chief engineer. 





Floods Ravage Railways 


(Continued from page 229) 


‘ach loaded with 850 tons of coal, 
and weighing approximately 180 tons 
each when empty, floated onto the 
tracks and blocked all three main 
tracks. Left on the tracks on Thurs- 
day, March 19, they defied all efforts 
to remove them up to Saturday eve- 
ning, March 21, except that one barge, 
which alone blocked the third main, 
had been emptied, jacked up on roll- 
ers, and with the aid of the winches 
of a large river boat and a wrecking 
crane, had been slewed sidewise suf- 
ficiently at one end to clear the third 
main track. With an auxiliary track 
alongside, this provided two clear 
tracks for through movement over 
the railroad at this point. Final re- 
moval of the barges, it is expected, 
will require cutting them in sections 
with acetylene torches. 

At Coraopolis, Pa., about 10 miles 
west of Pittsburgh, the main line was 
flooded with thousands of gallons 
of gasoline as two 10,000-gal. gaso- 





line tanks were unseated and emptied 
over the railroad. This caused no 
damage to the tracks, but it inter- 
fered seriously with the movement 
of work trains and the movement of 
filling material since it was unsafe for 
many hours to allow locomotives with 
live fires within several thousand feet 
of the affected area. To get cars past 
this area, they were coupled into long 
trains and pushed over it, a second 
locomotive at the opposite end of the 
area then pulling them away. In this 
manner, the locomotives at both ends 
were kept far from the dense, highly 
inflammable gasoline fumes. 


In New England 


While floods were ravaging the 
railways of the Middle Atlantic states, 
the New England states were also 
suffering high water and destruction. 
The roads most seriously hit were the 
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New Haven, the Boston & Maine and 
the Boston & Albany. On the New 
Haven, practically all of its lines, 
other than its main lines, were affect- 
ed by high or rapid, eroding waters, 
and the main line did not escape high 
water and some damage between 
Hartford, Conn., and Springfield, 
Mass. Altogether, approximately 20 
miles of tracks were damaged to some 
extent, including, in addition to wash 
and embankment shoulder erosion, at 
least 15 major washouts and 45 wash- 
outs of a less severe character. 

The most severe damage was 
caused by the Connecticut river, which 
started a second rise within a week on 
March 18, reaching a level at Hart- 
ford 6 ft. above the previous maxi- 
mum, on March 21. This road suf- 
fered damage to several bridges, in- 
cluding the loss of three spans of its 
bridge at Turners Falls, Mass., and 
damage to its trestle at East Hart- 
ford, Conn., and also sustained con- 
siderable damage to shop and ter- 
minal facilities and equipment at 
Springfield and Hartford. However, 
by Saturday, March 28, the New 
Haven had resumed train movements 
on most of its lines, and reported re- 
pair work approximately 90 per cent 
completed. In this repair work, it 
had to that date employed approxi- 
mately 12,000 cu. yd. of two-inch 
stone; 5,000 cu. yd. of rip rap; 22,- 
000 cu. yd. of cinders, and a consid- 
erable amount of timber, including 
that for the construction of about 150 
lin. ft. of trestle. Twelve work trains, 
4 cranes and shovels, 1 pile driver, 
and approximately 250 men have been 
employed in the repair operations. 
The cost of repair work on the New 
Haven is estimated at from $150,- 
000 to $200,000. 

Various lines of the Boston & 
Maine, following many streams in 
New England, were flooded and dam- 
aged extensively, with severe wash- 
outs and embankment erosion at many 
points. The most serious damage 
occurred on the main line between 
Lowell, Mass., and Concord, N.H.; 
between Eastside, N.H., and Con- 
cord; between White River Junction 
and Wells River, on the Wells River- 
Springfield, Mass., line; at a few iso- 
lated points on both the eastern and 
western routes of the Portland divi- 
sion and on the Fitchburg division; 
and on several secondary lines. 

Concentrating large forces on the 
most severely damaged sections of 
main tracks, practically all of these 
tracks had been repaired and put back 
in service by Thursday, March 26, 
with the major exceptions of the sec- 
tion of the line between Lowell and 
Concord, and a short section of line 
between Eastside and Concord. 
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Metal Cribbing 
Saves Failed Tail Wall 


WHEN ONE of the tail walls of a 
concrete bridge abutment on a rail- 
road in Ohio began to show signs of 
failure recently, the necessary support 
for this wall and the affected embank- 






























Right—View of 
the Erection 
Operations—Note 
the Failed Wall 





ment was provided by the installation 
of a retaining wall of metal cribbing. 
The abutment involved, which 1s 
about 30 ft. high, is of the semi-buried 
type with two cantilevered tail walls 
parallel with the track that support 
the roadbed behind the back wall to 
the point where the slope of the end of 
the fill reaches the roadbed level. 


Failure of Tail Wall 


Owing to the sliding or settlement 
of the end slope of the embankment, 
one of the tail walls was subjected to 
excessive lateral pressure with the re- 
sult that cracks developed at its con- 
nection to the shaft of the abutment. 
A study of the conditions led to the 
conclusion that the most practical 
means of preventing further damage 
was to fill out the nose of the embank- 
ment sufficiently to develop lateral 
Support for the tail wall. 

However, owing to the presence of 
a farm road under the bridge it was 
necessary to do this without extend- 
ing the toe of the slope beyond the 
face of the abutment. Accordingly it 
was decided to construct a wingwall 


extending laterally in line with the 
face of the abutment, and Armco 
metal cribbing was selected for its 
construction. 


The crib which was 


wall, 


con- 


Left—The Lower 

Part of the Wall 

Is Two Cribs in 
Depth 


Right—View of 
the Crib Wall 
as it Neared 
Completion 


structed with the same batter as the 
face of the abutment, is 30 ft. long 
and is stepped down from a maximum 
height of 28 ft. 8 in. adjacent to the 
abutment to a height of 11 ft. 2 in., 
at the outer end. The lower part of 
the wall is two cribs or cells thick 
while the upper part is one cell thick. 
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The crib-wall units used are of the 
standard Armco type, the headers be- 
ing 6 in. square in section and 6 ft. 
long, while the stretchers are 8 in. 
deep, 6 in. thick and 8 ft. long. The 
header and stretcher units weigh 39 
lb. each. They are closed on the top 
and sides and open on the bottom 
while suitable diaphragms are riveted 
into the ends and at several inter- 
mediate points. 


Effective Connections 


Each header is connected with the 
stretchers of the course below through 
the agency of projecting flanges or 
lugs on each side which have bolt holes 
that match corresponding holes in the 
top faces of the two stretchers. The 
stretchers in the course above are se- 
cured to the header by means of de- 
pending flanges on the end diaphragms 
in the stretchers, which are inserted 
through slots provided in the top of 
the header. When the stretchers are 
seated on the header, holes in these 
flanges match with holes in the two 
sides of the header and in a gusset 
plate inside the header, after which a 
long bolt is pushed through the assem- 
bly from one side and the nut ap- 
plied on the other. 

The back-filling, which was tamped 
in place in layers, consists of unwash- 
ed pit-run gravel. Care was taken 
to exclude all cinders from this ma- 
terial. The crib-wall was erected by 


Left—A Bridge 
Gang of 10 Men 
Erected the 

Crib Wall 


hand by a bridge gang of 10 men, 
which was assisted in the excavating 
and back-filling operations by a sec- 
tion crew of 8 men. A careful inspec- 
tion of this wall a number of months 
after it was constructed disclosed no 
signs of settlement or deviations from 
the original alinement. 












Track on the Wichita Valley Be- 
fore Being Worked Over 





A Section Gang at Work on the 
Wichita Valley 





Typical Track After It Has Been 
Put Up 





THROUGH the development of a 
maintenance organization that has 
enabled the railroad to obtain a more 
effective use of its maintenance dol- 
lar by making possible a larger out- 
put of constructive work per man 
employed, the Ft. Worth & Denver 
City (the Texas unit of the Burling- 
ton Lines) has succeeded in bring- 
ing about a marked improvement in 
the physical condition of its light 
traffic branch lines while at the same 
time effecting a substantial reduc- 
tion in maintenance expenditures. 
Essentially the new organization 
comprises greatly lengthened sec- 
tions and correspondingly larger sec- 
tion gangs and involves the employ- 
ment of a patrolman for each sec- 
tion, who functions both as a track 
inspector and as a one-man gang for 
handling spot work and other minor 
tasks. First installed experimental- 
ly on a limited mileage in 1932, the 
plan produced such excellent results 
that subsequently it was applied on 
all the company’s branch lines, to- 
talling 583 miles, in addition to a 
117-mile district on the main line, a 
total of 700 miles of line. 


Early Economies 


During the early stages of the de- 
pression, the F.W. & D.C., in com- 
mon with most railroads, sought to 
bring maintenance expenses in line 
with declining traffic and revenues 
by decreasing the number of section 
laborers without changing the length 
of the sections. As this policy was 
continued, the section forces on 
branch lines were eventually reduced 
to the point where the typical sec- 
tion gang consisted of the foreman 
and two or three laborers during the 
working season and, quite frequent- 
ly only the foreman during the win- 
ter months. Obviously, little heavy 
maintenance work, such as out-of- 
face surfacing and tie renewals, 
could be expected of the reduced sec- 
tion gangs, and, therefore, their ac- 
tivities were confined largely to spot 
work and patrol duty. 

With this organization in effect, 
the physical condition of the tracks 
and roadbed declined steadily. It 
was becoming evident, moreover, 
that, owing largely to competition 


Branch Line Problem 


on the highways, there was little 
prospect that sufficient improvement 
in branch line traffic would take 
place in the near future to warrant 
the restoration of the section gangs 
to their original size. By 1932, 
therefore, it had become clear that 
if the deterioration of the branch line 
properties was to be arrested and 
some of the deferred maintenance 
was to be replaced, without a corre- 
sponding increase in maintenance 





In 1932 the Ft. Worth & Denver 
City installed experimentally a 
new type of branch-line mainte- 
nance organization based on 
greatly enlarged sections and 
correspondingly larger section 
gangs. So successful was the 
plan in reducing maintenance 
costs and improving the physical 
condition of the properties that 
it was subsequently extended 
over 700 miles of line, including 
a117-mile district on the main line. 





expenditures, a permanent reorgan- 
ization of the track forces on a more 
efficient and economical basis would 
have to be effected. 

In seeking a solution to the prob- 
lem thus presented, one of the first 
aspects of the existing maintenance 
organization to come under scrutiny 
was the ratio of the cost of super- 
vision to the expenditures for pro- 
ductive labor. As the rate of pay 
for foremen was practically double 
that of laborers and as there was a 
foreman for about every two labor- 
ers, it was evident that the ratio was 
unduly large. In view of this situ- 
ation it appeared that the most 
promising possibilities for obtain- 
ing the desired results involved a 
reduction in the number of foremen 
and the hiring of additional laborers 
with the savings thus effected. 

Accordingly, after careful study, 
a plan for a maintenance organiza- 
tion was developed that appeared to 
meet all the requirements of ade- 
quate track maintenance at a cost 
not exceeding that of the skeleton 
organization then in existence. Un- 
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Longer Sections 


der the new plan the length of the 
sections was to be increased from an 
average of about 10 miles to more 
than 30 miles, the section gangs were 
to be consolidated and augmented by 
the number of additional laborers 
that could be employed with the sav- 
ings effected through the elimination 
of track foremen, after allowance 
had been made for the wages of a 
track inspector for each enlarged 
section, who was to be paid a rate 
equivalent to that of assistant fore- 
man. 

The plan for the new organiza- 
tion also contemplated that the work 
be carried out in a somewhat differ- 
ent manner than under the old sys- 
tem. So far as possible the section 
gangs were to spend their entire 
time “putting up” the track out-of- 
face, that is, renewing ties, giving 
the track a light surface, oiling the 
joints, etc., while the minor and 
widely scattered tasks, such as the 
adjustment of switches, the removal 
of weeds from around bridges and 
company buildings, the spotting up 
of isolated low joints and general in- 
spection duty, were to be handled 
so far as possible by the inspector 
or patrolman equipped with a light 
inspection car. In view of the in- 
creased length of the sections it was 
the plan to house the enlarged gangs 
in outfit cars which could be spotted 
at the town nearest the point at 
which the gang was working so as 
to reduce to a minimum the time 
lost in transporting the gangs to and 
from work. 


Extent of Application 


This plan was first placed in ef- 
fect experimentally in 1932 on the 
Wichita Falls-Abilene line of the 
Wichita Valley (a branch line dis- 
trict which intersects the main line 
at Wichita Falls), where its applica- 
tion was attended with such success 
that subsequently it was introduced 
on all the other branch lines of the 
FW. & D.C. These include the 
Stamford-Spur and the Wichita 


Falls-Waurika branches of the 
Wichita Valley, which are 82 miles 
and 38 miles long, respectively; the 
Ft. Worth & Denver Northern, 
which extends north from Childress 
on the main line to Pampa, 111 
miles; and the Ft. Worth & Denver 
South Plains, which extends from 
Childress through Sterley to Dimmitt 
and from Lubbock through Sterley 
to Silverton, a total of 202 miles of 
line. The new system has also been 
placed in effect on a portion of the 
main line, namely, the Fourth dis- 
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with some 52-lb. rail still remain- 
ing in service. Other features of 
the line include four-hole angle-bars, 
with some six-hole bars on the Spur 
branch, about 18 ties to the 33-ft. 
panel, and ballast consisting of pit- 
run gravel, locomotive cinders, ca- 
liche and native soil. The ties, which 
are largely treated southern pine with 
some gum, originally were not tie- 
plated; however, all ties that have 
been installed since 1928 are plated. 
Rail anti-creepers are applied in lim- 
ited quantities. 

Traffic conditions on the Wichita 
Valley vary from extremely light to 
medium. Between Wichita Falls and 
Stamford, 111 miles, which may be 
considered the main line of this 
branch line district, the train service 
comprises a motor car and a local 
freight each way daily, with an oc- 
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Sketch Map of the Fort Worth & Denver City and Wichita Valley Lines 


trict which embraces that part of 
the line between Amarillo and Tex- 
line on the Texas-New Mexico bor- 
der, a distance of 117 miles. 

As the organization on the Wichi- 
ta Valley affords a typical illustra- 
tion of the application of the new 
plan, the system as it has been ap- 
plied to this line will be described 
in detail. This line involves a total 
of 270 miles of branches, all of 
which are located in the flat or 
gently rolling terrain characteristic 
of north central Texas. It is laid 


with 75-lb., 80-lb. and 85-Ib. rail 


casional cattle train. On the Spur 
branch a mixed train operates each 
way daily, while on the Waurika line 
the service offered is confined to a 
tri-weekly freight train. 


On the Wichita Valley 


The attention of the railroad was 
first focused on the line between 
Wichita Falls and Abilene, 151 
miles, which under the old system 
was divided into 16 sections, includ- 
ing a yard section at Wichita Falls 
and 15 road sections averaging 
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about 10 miles in length. At that 
time the number of laborers aver- 
aged two per section. 

In applying the new maintenance 
organization, the railroad divided 
the road mileage into four sections 
having an average length of 37% 
miles. After allowing for the wages 
of four patrolmen, the savings ef- 
fected through the elimination of 11 
foremen were equivalent to the 
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as the dismantling of a spur track, 
the repairing of damage caused by 
washouts and the necessary spot 
work. 

In order to insure that the work 
of the gangs is conducted in the 
most efficient and economical man- 
ner, their activities are supervised 
closely by the roadmaster and all 
their work, except that of an emer- 
gency nature, is programmed in ad- 





The Section Gangs Are Free to Spend Practically All Their Time Reconditioning the 
Track Out of Face 


wages of 20 track laborers. When 
added to the 30 laborers already in 
service this gave a force of 50 men 
available for the four gangs. As 
this figure was considered somewhat 
large, a force was established con- 
sisting of an average of eight labor- 
ers per gang, which was subsequent- 
ly further reduced to an average of 
about five men per gang during the 
working season and even to less dur- 
ing the winter months. 

In a similar manner the number 
of sections on the Spur branch was 
reduced from 9 to 3, one of which is 
41 miles long and the other two each 
slightly more than 20 miles in 
length. On the Waurika line the 
number of sections was reduced from 
three to one. 

The section gangs do all necessary 
maintenance work on their respective 
territories except the out-of-face 
tightening of bolts, which is done 
periodically by a two-man gang with 
a mechanical bolt tightener. In its 
routine out-of-face work the section 
gang gives the track a light lift, re- 
news the ties that have been marked 
in advance, oils the joints and gives 
the ballast a rough dressing. Do- 
ing this work, each gang is expected 
to get over 20 to 25 per cent of its 
territory each year and, thus, over 
its entire territory about once every 
four years. Experience has shown 
that a five-man gang can complete 
about 600 ft. of track in an eight- 
hour day: during July the gangs on 
the Wichita Valley covered from 
1'4 to 1% miles of track in addition 


> 


to accomplishing such other tasks 


vance by this officer in collaboration 
with the superintendent. In the pro- 
gramming the routine out-of-face 
work can be mapped out in advance 
for practically the entire season, but 
any spot work that the patrolman is 
unable to handle, such as the renew- 
al of broken ties and the correction 
of bad conditions in soft cuts and 
defects in the alinement, must be 
planned in a somewhat different 
manner. In programming such work, 
the roadmaster, during his frequent 


An Enlarged Gang 
Straightening a 
Bridge That Was 
Knocked Out of 
Line by a Highway 
Truck 


visits over the line, makes notes of 
the defects that he finds and when 
sufficient work has accumulated in 
any locality to occupy the attention 
of the section gang for a day or 
more, the gang is dispatched to that 
point with instructions as to, the 
work to be done. 

The outfits provided for each of 
the enlarged gangs include a com- 
bination foreman’s and kitchen car, 
a bunk car and a tool and supply 
car. In some instances meals for 
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the men have been provided by a 
commissary company, although as 
a rule the laborers do their own 
cooking. 

As the success of the new system 
of track maintenance depends to a 
considerable extent on the alertness 
and capabilities of the patrolman, 
this individual plays an important 
part in the new setup. Since it was 
possible, however, to choose all the 
patrolmen from among the displaced 
foremen, no difficulty was encoun- 
tered in obtaining men with the nec- 
essary qualifications. 


Patrolman’s Duties 


Each patrolman is provided with 
a light inspection car and a kit of 
tools, including a claw bar, a lin- 
ing bar, a track wrench, a_ spike 
maul, a level board and a track gauge. 
He is required to make a round-trip 
daily over his section inspecting the 
track, switches, bridges, culverts, 
etc., correcting any defects and do- 
ing any spot work that he is able to 
handle alone. In addition, he is re- 
quired to make a daily report of his 
findings to the foreman. Occasion- 
ally the patrolman is accompanied 
by a member of the regular section 
crew who assists him in doing work 
that cannot readily be handled by 
one man. 

Thus, by delegating as much spot 
and miscellaneous work as possible 
to the patrolmen, the section gangs 
are free to continue their routine out- 
of-face operations with a minimum 
of interruption. It is felt, moreover, 
that the arrangement affords a type 





of inspection and patrol that is high- 
ly superior to that ordinarily pro- 
vided on branch lines. 

The results obtained as a conse- 
quence of the application of the sys- 
tem to the Wichita Falls-Abilene 
line were considered highly satisfac- 


tory by the management. In less 
than three years light surfacing and 
tie-renewal work was completed on 
more than 60 per cent of the entire 
mileage, and, in spite of the further 
(Continued on page 242) 








Simplifying 
Curve Calculations 


WITH train speeds being increased 
on every hand, the subject of curve 
alinement has assumed a new impor- 
tance. Not only are the railroads find- 
ing it desirable to reline many curves 
for the purpose of applying easement 
curves where heretofore they have 
not been considered necessary, but in 
numerous instances they are relining 
curves with the object of incorporat- 
ing more recent standards pertaining 
to curvature, superelevation and ease- 
ments. 

With the thought that they may be 
helpful to those who are assigned to 
or have supervision over this curve 
re-alinement work, I am offering be- 
low two methods pertaining to dif- 









Offset from 
tangent 


PC for line A 


ferent phases of this work, which I 
have used with success. One of these 
is a method for determining the ap- 
proximate new radius of a curve to 
which easements are being applied for 
the first time, while the other com- 
prises what I believe to be one of the 
most simple and rapid methods for 
running long curves by the transit 
method. 

When easements are applied to a 
curve, the tangent lines for the curve 
are offset from the track tangents a 
distance which varies with the length 
and type of easement used and the 
degree of the curve. For this reason, 
if the curve has not previously been 
spiraled and if the degree of curvature 
is not changed when the easements are 
applied, it will be necessary to line 
the curve in throughout its length, 
thus shortening the curve and usually 
making it necessary to cut several 
rails when lining the track over. In 
order to avoid the additional expense 
of this work a degree of curvature 
should be chosen that will cause the 
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By R. W. WILLIS 


Division Engineer, Chicago, Burlington 


track to be lined out in the center 
of the curve an amount sufficient to 
balance the necessary inward throws 
at the ends. 

The amount that the external dis- 
tance (distance between the center 
point on the curve and the point of 
intersection of tangents) should be 
shortened to line the track out at the 
center of the curve varies with the 
angle of intersection of the tangents 
and the distance that the tangent lines 
of the new curve are to be offset from 
those of the present curve. It is usual- 
ly considered as being equal to one- 
half the tangent offset. If this figure 
is accepted, the radius for a curve 
that will entail the desired throw at 
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the center may be readily calculated 
from the following formula: 


1%O0 
R = R, -————- (1) 
Exsecant I 
2 
Where R =radius of revised curve 
Ri =radius of present curve 
O =tangent offset 
I =angle of intersection between 
tangents 
If I is a large angle the following for- 
mula should be used: 
O O 


2 Sine % complement of I_...(2) 


Exsecant I 








R=R,- 


2 


The radius of the existing curve 
and the angle of intersection can 
usually be obtained from the aline- 
ment plats, while the tangent offset 


& Quincy, Galesburg, IIl. 


can be determined from available data 
in accordance with the practice of the 
individual railroad. The radius thus 
obtained should be used as a trial 
figure in running in the curve. If it 
does not appear to be satisfactory, it 
can be revised in accordance with the 
procedure outlined below. 

The following method for relining 
curves is especially adaptable to use 
where there are no known points on 
the curve and it is being fitted with 
easement curves for the first time, 
in which case a trial radius obtained 
by the foregoing method is used. The 
method may also be found useful in 
relining curves that are already sup- 
plied with easements. It is particu- 
larly useful when used in connection 
with long curves where other meth- 
ods of fitting a curve to the track are 
likely to involve tedious calculations. 


The First Step 


The first step is to establish the 
offset tangents for the revised curve. 
Next it is necessary to locate the 
point of curve (P.C.) on one of the 
offset tangents. This is done by se- 
lecting a trial P.C. and running out 
a portion of the new curve, this 
curve being designated as Line A on 
the accompanying diagram. A con- 
venient point is then selected on this 
line, from which the radial distance 
to the center of the track is measured. 
Another trial P.C. is then located on 
the offset tangent by moving the first 
trial P.C. forward or backward in 


accordance with the following 
formula: 
r 
d =——— (3) 
Sine i 
Where d =the distance the trial P.C. is 


moved 

r=the radial distance between 
a point on the trial curve 
and the center line of the 
track 

i =the central angle to the point 
where the radial distance 
is measured 


If the trial curve falls outside the 
existing curve, the point of curve 
should be moved backward along the 
tangent and if it falls inside the track 
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the point of curve should be moved 
forward. With the point of curve thus 
established, a second line, indicated on 
the diagram by Line B, is run out with 
the transit, using the same degree of 
curve as for Line A and setting turn- 
ing points at intervals of about 500 
ft. Line B should fall within a few 
feet of the center of the track; if it 
is apparent that this line is going to 
run off the embankment the operation 
should be repeated. Assuming, how- 
ever, that Line B falls within a rea- 
sonable distance of the center of the 
track, lines parallel to the P.C. tan- 
gent are established at the various 
turning points by setting points on the 
ties. As explained later these parallel 
lines are to be used in establishing the 
final points on the curve in its correct 
position. 

At some turning point near the end 
of Line B the central angle (1) should 
be checked or established by the fol- 
lowing method: A line parallel to the 
tangent at the point-of-tangent (P.T.) 
end of the curve is established through 
the point in question and the angle 
between this line and a line tangent to 
the curve at the same point (see dia- 
gram) is measured. The total central 
angle for the curve is then obtained 
by adding the value thus obtained to 
the central angle up to the point at 
which the angle measurement is made. 
If the figure for the total central angle 
that is obtained in this manner does 
not check with that shown on the 
alinement plat, the length of the curve 
(Line B) should be recalculated on 
the basis of the newer information. 


Final Adjustment 


In the next step the end of Line B 
is established and the radial distance 
between this point and the P.T. tan- 
gent is measured. The amount that the 
P.C. of Line B should be moved in 
order to establish its final position is 
then obtained by formula No. 3, sub- 
stituting the figure representing the 
distance between the end of Line B 
and the tangent for (r) and the total 
central angle for (i). All turning 
points on Line B are then moved this 
same distance along the lines that 
were previously established parallel 
to the P.C. tangent. 

It is possible that Line B in its 
final position will be satisfactory and 
in this event additional points should 
be set at the proper intervals and final 
center stakes driven. However, if it 
should call for excessive or unbal- 
anced throws a different degree of 
curvature must be chosen. This is done 
by determining how much the ex- 
ternal distance of the desired curve 
would be shorter or longer than the 
external distance for Line B. Using 
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this figure the amount that the radius 
of Line B must be changed to give 
the desired radius is obtained by 
means of the formula: 


E 
nine eeeeeeeeceeeeceeteeeeeeee (4) 
Exsecant I 


Where a=the amount that must be 
added to or substracted 
from the radius of Line B 
E=the difference between the 
external distances of Line 
B and the desired curve 
I =the central angle 


If the external distance for the 
desired curve is shorter than that for 
Line B the figure obtained by this 
formula should be subtracted from 
the radius of Line B in order to ob- 
tain the desired radius ; if the external 
distance is to be lengthened the radius 
for Line B should be increased by the 
distance (a). 

It will now be necessary to move 
the P.C. and P.T. for Line B either 
forward or backward in accordance 
with the following formula: 


I 
ba Mangent 2st Se en 
2 
Where b=the distance the P.C. and 
the P.T. must be moved 
a=the amount that the radius 
of Line B will be changed 
as obtained by formula No. 4 
=the central angle 


If the radius of the new curve is to 
be longer than that for Line B, the 
P.C. and P.T. will each be moved 
backward away from the point of in- 
tersection; otherwise they will be 
moved toward the point of intersec- 
tion. 

The next and last step is to set the 
final center stakes for the new curve. 
In doing this work advantageous use 
can be made of the turning points that 
were previously established for Line 
B in its final position. The distance 
to the final curve from any turning 
point (P) on Line B may be obtained 
by computations based on the follow- 
ing formula: 


b=E—(R, Vers. 6—R:z Vers. ¢). (6) 
Where b =the distance to be measured 

from (P) on Line B along 
a line parallel to the ex- 
ternal to locate a point on 
final curve 

E =the difference between the 
external distances of Line 
B and the final curve 

R, =the radius of Line B 

6=the central angle between 
the center of the curve 
and (P) on Line B 

R. =the radius of the final curve 

@=the central angle between 
the center of the curve 
and the point on the final 
curve where it is inter- 
sected by a line throrgh 
(P) parallel to a radial line 
(external) through the 
center of the curve. 
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The formula given is for use where 
the final curve falls inside Line B. 
If the final curve lies outside Line B 
that part of formula No. 6 in paren- 
theses should read (Rz Vers. ¢— R, 
Vers. 6) While this formula is not 
exact, any errors that may be in- 
curred in its use are so small that they 
may be ignored. However, since it 
involves somewhat lengthy computa- 
tions, it may be found more desirable 
to run in the entire curve without at- 
tempting to establish turning points 
from corresponding points on 
Line B. 





Longer Sections 


(Continued from page 240) 
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force reductions that were made, it 
is felt that the physical condition ot 
the property has been substantially 
improved. Meanwhile, the _ total 
labor expenditures under the new 
system are currently less than 50 
per cent of what they were when the 
old organization was in effect. In 
view of these results the plan was 
subsequently applied to all branch 
lines and the one main-line district 
as previously described. 

Owing to unfavorable conditions 
encountered on the Fourth district 
of the main line the maximum bene- 
fits of the plan have not yet been ob- 
tained on this district. During the 
spring and early summer of 1935 
the section gangs in this territory 
were required to spend so much of 
their time in repairing the damage 
wrought, first by sand storms and 
then by floods, that little progress 
was made in the conduct of out-of- 
face surfacing and tie renewal work. 
However, as the operations of any 
tvpe of organization would have 
been adversely effected under sim- 
ilar circumstances, the management 
is convinced that under normal con- 
ditions the plan will produce results 
on the main line comparable to those 
obtained on branch lines. 

The type of organization de- 
scribed above was conceived by, and 
installed under the direct supervision 
of J. D. Farrington, general man- 


ager of the F.W. & D.C. 
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Scrap-Rail Flooring Mats 
Withstand Severe Abuse 


TO THE many effective uses to 
which scrap rails have been put in re- 
cent years in the maintenance or 
strengthening of specific details of the 
fixed properties of the railways, the 
Erie has added that of flooring at local 
spots in locomotive shops subject to 
unusually severe wear or abuse. In 
this, lengths of rails, laid base up and 
parallel to form a mat, are grouted 
into the floor. Thus laid, the rails 
take the wear and abuse, while the 
grout filler provides the uniform sup- 
port beneath and around the rails 
necessary to prevent possible break- 
age of the base flanges. 

Sections of this rail mat flooring 
have been in service for more than a 
year at several points in the locomo- 
tive shop of the road at Hornell, 
N.Y., and have stood up satisfac- 
torily. In fact, they have proved so 
much more satisfactory than other 
types of flooring in these particular 
locations that those in direct charge 
of maintaining the flooring within the 
shop are requesting a number of ad- 
ditional installations. 


Flooring Subject to Severe Use 


The situation which brought about 
the use of the scrap-rail mats for 
flooring was the impossibility of main- 
taining several other types of floor- 
ing in the wheel department, and also 
directly in front of certain heavy-duty 
lathes in the machine shop. In the 
wheel runways and storage areas of 
the wheel department, the wheel 
flanges played havoc with the flooring, 





and about certain of the machines in 
the machine shop, the handling of 
heavy castings and locomotive driv- 
ing wheels before and after being 
worked caused the floor material to 


be pounded down or battered to pieces. 

The eight-inch concrete floor has 
proved generally satisfactory through- 
out the shop except at these points of 
special abuse. About five years ago, 
in an attempt to solve the flooring 
problem in the shop, the concrete floor 
was resurfaced with asphalt mastic, 
a hard mixture being employed in an 





Cutting Away a Section of the Old Broken- 
Down Mastic and Concrete Floor to House 
One of the Scrap-Rail Mats. 


attempt to meet the exacting condi- 
tions of wear and abuse. This was 
not without some success, but even- 
tually deep holes were pounded out 
directly in front of machines and 
where wheels were stored or moved 
about, the mastic became badly cut up 
by the flanges. Patching remedied 
the situation for a time, but, at best, 
was only temporary. 

In the scrap-rail type of floor which 
has been installed, the rails are made 
to form a mat, which is set into the 


Wheel Flanges and 
Heavy Castings 
Cut Deep Into the 
Old Mastic Floor- 
ing Material. 


floor with its top surface flush with 
the surrounding floor level. In the 
formation of the mats, the rails are 
lined up parallel with each other, base 
up, and with adjacent flanges about 
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one-half inch apart. In this position, 
they are bolted together. by 34-in. tie 
rods at intervals of about eight feet, 
the rods extending through holes 
drilled through the webs. Sections of 
one-inch pipe of proper length were 
slipped over the rods between rails to 
act as spacers, so that when the tie 
rod nuts are turned up, the rails are 
held rigidly in the mat formation. 

When thus assembled in its final 
location in the housing cut in the old 
floor, the mat is leveled up by wedg- 
ing, if necessary, and then cement 
grout, consisting of one part cement 
and four parts sand, is poured between 
and about the rails. While the grout 
is intended primarily as a filler, it in- 
sures a level uniform bearing for the 
mat, and also provides a support be- 
neath the rail base flanges to resist 
batter from above. 


Paving Breakers Used 


In the installations which have been 
made at Hornell, paving breakers, 
operated by air from permanent lines 
in the shop, have been used to prepare 
the beds for the mats, and air drills 
have been used to drill the rail webs 
for the tie rods. The largest mats 
have been 16 ft. long and 10 rails 
wide. These have been laid in the 
wheel storage area. Smaller mats, 





One of the Sections of Scrap-Rail Flooring 
Installed in the Wheel Department of the 
Locomotive Shop at Hornell, N. Y. 


generally 10 ft. long, have been in- 
stalled in front of certain machines. 

While the installation of the mats is 
relatively simple and, at most, inter- 
feres temporarily with the normal 
shop use of only a small section of the 
floor at a time, the installations at 
Hornell were made on days or during 
periods when those parts of the shop 
affected were shut down, thereby 
avoiding all interference with shop 
operations. The work was carried 
out by the division bridge and build- 
ing forces under the immediate direc- 
tion of R. F. Pierce, master car- 
penter, and under the general super- 
vision of B. Blowers, division engi- 
neer at Hornell at the time, but now 
located at Jersey City, N. J. 








How Often to Inspect Rail 


How frequently and in how much detail should rail 
in main tracks be inspected for evidence of approaching 
failure? Why? Who should make this inspection? 


No Single Rule 


By C. W. Ba.pripGe 


Assistant Engineer, Atchison, Topeka & 
Santa Fe, Chicago 


Like most questions pertaining to 
track maintenance, no single rule can 
be applied to all cases of rail inspec- 
tion for the reason that conditions 
vary widely even on different sec- 
tions of a road and sometimes more 
widely between roads. Where rail 
from a single mill or of a given year’s 
rolling is known to be afflicted with 
transverse fissures, inspection should 
be made semi-annually with a detector 
car. Rails which are reasonably free 
from this defect, compound fractures 
and head-checks (detail fractures), 
rarely need to be tested by the detector 
car oftener than once a year, and 
sometimes even less frequently. 

Rails on sharp curves which are 
also on heavy grades, wear more rap- 
idly and fail sooner than those where 
the conditions are less severe. In 
such locations the section foreman 
should make a thorough inspection of 
both the face and gage side of the 
head at least once a month for head 
checks, and also use a mirror to ex- 
amine the underside of the head for 
fillet cracks. The roadmaster should 
join the foreman in this inspection 
from two to four times a year. Else- 
where, detailed inspections are usu- 
ally required less frequently. This 
will depend in large measure, how- 
ever, on a variety of conditions, such 
as train speeds, density and character 
of traffic, and whether the track is 
close to water or near the edge of a 
precipice. 

When passing over any track, a 
roadmaster should keep close watch 
of the top of the rail, looking for flat 





spots and other indications of defects. 
A flat spot in the running surface in- 
dicates that a vertical or a horizontal- 
split head is developing and that the 
rail should be removed. These spots 
are discerned most easily by riding 
at a moderate speed, preferably on a 
slightly cloudy day, and watching the 
surface of the rail head from 30 to 
60 ft. in advance. Such an inspection 
requires that undivided attention be 
given to the rail, for which reason the 
man making the inspection should not 
attempt to operate the car. Further- 
more, an inspector can attend to but 
one rail at a time. 

Rails having well developed head 
checks are quite likely to break soon 
and should, therefore, be removed 
from the track as soon as discovered. 
Rails having flat spots (not to be 
confused with driver burns) should 
be removed at once and any further 
service they may have can be utilized 
by placing them in unimportant sid- 
ings or industrial tracks where the 
movements are slow and infrequent. 

Fillet cracks always occur along the 
top of the web at its junction with the 
head and are, therefore, parallel to 
the rail head. They develop very 
slowly, except where the rail is buried, 
as in a road crossing or through 
paved platforms. So far, no rails 
having fillet cracks have been known 
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To Be Answered in June 


1. Js it worth while to paint the 
adzed surfaces of treated ties with 
hot creosote? What are the advan- 
tages? What practical method can a 
gang employ to heat the creosote? 

2. When installing deeper ties on 
open-deck bridges, what procedure 
should be followed? What precau- 
tions should be observed with respect 
to the passage of trains? 

3. Cana rail be lined more easily 
when it is vertical or when canted? 
Why? Does the amount of cant make 
any difference? 

4. What causes putty to crack and 
shake out? How can this be pre- 
vented? 

5. When reballasting, under what 
conditions should track be given a 
high lift? A light lift? Why? 

6. How should one proceed to 
clean out wayside storage tanks? 
How should the mud or sludge be 
disposed of ? 

7. What measures are necessary 
to insure the maintenance of uniform 
elevation on curves? What is the im- 
portance of each? 

8. When an old stone pier or 
abutment begins to fail through break- 
age of the individual stones, what can 
be done to arrest the progress of the 
disintegration and to repair the dam- 
age? 





to break until after the crack has be- 
come visible on both sides of the web. 
Inspections of fillet-cracked rails 
should be repeated at six-month inter- 
vals until they become of sufficient 
size to make more frequent examina- 
tions advisable. Such rails should be 
removed from the track as soon as 
the crack can be distinguished on both 
sides of the web, even though it is 
little more than visible on one side. 
The frequency with which rail 
should he inspected for all types of 
defects will, of necessity, depend on 
the density of traffic, the weight of 
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the equipment in use, train speeds and 
other factors, some of which may be 
local. While some of these inspec- 
tions can and should be made by the 
section foremen, the eventual respon- 
sibility for all inspections to deter- 
mining the probability of approaching 
failure rests upon the roadmaster or 
supervisor. 


Foreman Should Inspect 
By Henry BECKER 


Section Foreman, St. Louis-San Francisco, 
Rush Tower, Mo. 


It is my belief that rail should be 
inspected in detail not less frequently 
than once a month. While certain de- 
fects, such as developing split heads, 
can be detected readily from a motor 
car, others, moon-shaped breaks, for 
example, are likely to be overlooked 
entirely. To only a slightly less ex- 
tent this is also true of split ends. 
Furthermore, no one has yet discov- 
ered a fillet crack from a motor car. 

For these reasons, I believe that the 
best results will be obtained when the 
foreman makes this inspection on 
foot, taking one rail in each direction 
and giving it his undivided attention. 
Base fractures are particularly dan- 
gerous. They may occur in consid- 
erable number during severe cold 
weather, but it is difficult to spot them 
from a motor car unless one rides 
directly over the rail at slow speed. 


Two Purposes 


By I. H. Scuram 


Engineer Maintenance of Way, Erie 
New York 


In general, rail is inspected for two 
purposes: (1) To determine its gen- 
eral condition in connection with pro- 
grams for renewal or reconditioning ; 
and (2) to find whether individual 
rails are beginning to show signs of 
approaching failure. To some extent, 
these two types of inspection over- 
lap, although both the method of in- 
spection and the records are special- 
ized for each. Usually, the data de- 
veloped in investigations of rail in 
connection with renewal schedules, 
even though the rail may not be re- 
newed immediately, are valuable, par- 
ticularly on territory having many or 
sharp curves, because worn rail is 
quite susceptible to some types of fail- 
ure and requires intensive checking. 
Where failures occur frequently in 
certain lots of rail, the records of 
these failures are also of value in de- 
termining the desirability of renewal. 

On not a few roads, the practice of 
trackwalking has been discontinued, 


Railway Engineering aa Maintenance 
and routine rail inspection is now in 
the hands of section foremen, signal 
maintainers and supervisors. As a 
section foreman is most directly inter- 
ested in the conditions on his section, 
he is the most logical person to make 
the inspection, and he can normally 
cover his territory often enough to 
insure detailed inspection, moving 
slowly enough on a motor car to ob- 
serve the rails, stopping when neces- 
sary to examine them more closely. 
While it may be said that this will in- 
terfere with work, section programs, 
such as tie renewals, bolt tightening, 
drainage, etc., can be broken up over 
a section so that in ordinary move- 
ments to and from the work the rail 
can be inspected two or three times a 
week as necessary. 

In automatic-signal territory, sig- 
nal maintainers travel over their sec- 
tions on motor cars and they can be 
trained to inspect rail at this time. In 
view of the importance of rail and its 
connection with signal performance, 
they are interested in its condition and 
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in numerous instances they have de- 
veloped into valuable and expert rail 
inspectors. They save many signal 
stops by finding defective rails before 
they have broken. 

Track supervisors should inspect 
their main tracks from a motor car at 
least once a week, and many do this 
oftener. This is the best and most 
intelligent inspection of rails, as well 
as of other track details, and results 
in the greatest number of rails being 
properly cared for. For this reason, 
its importance cannot be emphasized 
too strongly. The supervisor’s in- 
spection also insures the immediate 
removal of rails that have external 
indication of defects. In recent years 
fissure-detector cars have been per- 
fected and the results of their opera- 
tion justify their frequent use, both 
as a safety measure and for financial 
reasons, since they prevent the un- 
necessary removal of rails in suspi- 
cious heats. On most roads, it has 
become standard practice to operate 
them at least once a year. 


Welding Corroded Rivet Heads 


Is it practical to build up corroded rivet heads by weld- 
ing, or should the rivets be replaced? Why? 


May Have Possibilities 


By GENERAL Brince INSPECTOR 


This practice is of too recent origin 
for one to say dogmatically that it is 
good or bad. In fact, the whole art 
of structural welding is so new that 
we have not yet progressed beyond 
the experimental stage and may be, 
therefore, ignorant of some of the 
essential features which require con- 
sideration. On the other hand, by 
drawing on our previous experience in 
structural design, erection and main- 
tenance and with welding in other 
fields, I think we are warranted in 
making certain assumptions with re- 
spect to structural welding and then 
by proceeding cautiously to verify or 
prove them to be wrong. 

Building up corroded rivet heads 
is one phase of this art which is only 
in its beginning and should, therefore, 
be approached with the proper degree 
of caution. We have tried it out in 
a small way as an experiment and 
have developed certain facts which 
may be mentioned. In the first place, 
every rivet should be tested for tight- 
ness and head bearing. No loose 
rivets or rivets that do not have a 
solid head bearing should be built up 
in this manner. 

As might be expected, gas welding 


is not adapted for this work because 
too much heat is transmitted to the 
metal. So far as we have observed, 
however, we do not have this trouble 
with the electric arc, probably because 
the operation can be completed in so 
short a time. It is important that 
the metal be absolutely clean and 
bright to insure the proper bond. In 
addition, a narrow band of the plate 
encircling the rivet head should also 
be cleaned, because it is almost im- 
possible to add the necessary metal 
without enlarging the diameter of the 
head slightly at its contact with the 
plate. The welding rod should be a 
low-carbon steel approximating that 
in the rivet head, and ample metal 
should be applied to insure a full sec- 
tion for the head. It is better to build 
the head up too much than to skimp 
it, and even with experienced welders 
we have found that there is a ten- 
dency to quit before the original 
amount of metal has been added. 

We have also found it desirable to 
paint the welds with red lead as soon 
as they cool, for the added metal 
seems to gather a film of rust much 
sooner than the original rivet metal 
does normally. We felt some concern 
at first about the effect of heating 
the head of the rivet, fearing that 
expansion might create an unsatis- 
factory condition or that the head 
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might be made brittle. So far, we have 
failed to find any iil effects, as the 
heat apparently does not penetrate 
deeply and is conducted away quickly 
so that no such damage results. 


Should Be Cautious 


By G. A. HAGGANDER 
Bridge Engineer, Chicago, Burlington 
& Quincy, Chicago 


Up to the present it has been our 
general practice to replace rivets when 
the heads become badly corroded. In 
a few cases we have built up the 
heads by welding, and I believe that, 
in general, it will be cheaper to build 
up corroded rivet heads than to re- 
place the rivets. To do this requires 
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less equipment and men and should 
give fairly satisfactory results. On 
the other hand, there are several ob- 
jections to the practice. One is that 
metal placed by welding is usually 
less resistant to corrosion than ordin- 
ary rivet steel. Furthermore, a new 
rivet grips the metal because it shrinks 
as it cools, thus causing friction be- 
tween the various members of the 
assembly. Building up the head by 
welding does not have this effect, but 
on the contrary, the heating which is 
inherent in the welding may loosen the 
rivet to some extent. However, add- 
ing metal by welding will arrest 
further loss of metal from corrosion 
and will strengthen the rivet head. I 
cannot see, therefore, that there will 
be any serious objection to making 
repairs in this manner in most cases. 


When to Ship Crossties 


Should the entire allotment of ties be shipped to a sec- 
tion before the renewal season opens, or should they be 


shipped as needed? Why? 


Use Old Ties First 
By A. W. WEHNER 
Roadmaster, Southern Pacific 
Lake Charles, La. 


Whether the allotment should be 
shipped in advance depends on several 
factors and particularly on the operat- 
ing conditions of the district. If local 
freight service is available for un- 
loading and the renewals are being 
made by the regular section forces 
in accordance with a predetermined 
schedule, the ties should be shipped 
as needed. This will insure a more 
timely distribution, assuring that the 
oldest ties will be used first, and it 
will also tend to eliminate the worst 
tie or track conditions first. Of prime 
importance, it will lessen the incentive 
for removing questionable ties, that 
is, ties that have not actually reached 
the end of their service life, which is 
done so often when a large supply of 
ties is on hand. It will reduce the 
amount of handling and, therefore, 
the opportunities for personal in- 
juries, while the foreman can keep 
a closer check against theft if he does 
not have too many ties on hand. 

Where the entire allotment is 
shipped in advance, the ties must be 
either piled and redistributed later or 
distributed over the entire section 
where they will be in the way of track 
mowers, discers, weed burners and 
drainage operations. In many in- 
stances, they will create hazards to 
trainmen. Again, if circumstances 





arise which disturb the tie-renewal 
program, extending it into the later 
months of the year, considerable ad- 
ditional labor will be required to pro- 
tect the ties against grass fires. 


Not Too Far in Advance 
By J. E. Jounson 


Roadmaster, Southern Pacific 
Douglas, Ariz. 


My experience is that the full allot- 
ment of ties should not be shipped in 
advance of the tie renewal season, and 
that prior to the opening of this sea- 
son careful consideration should be 
given to the method to be followed in 
making the distribution to the small 
section gangs which now comprise 
our forces. However, where heavy 
renewals are necessary and are to be 
made with extra gangs, it may be 
desirable to ship the entire allotment 
before the gangs start their work. 

The reasons for this are that if all 
of the ties must be shipped in ad- 
vance of renewals, a heavy burden 
will be placed on the treating plant 


and some, perhaps all, will be sent out 


without the proper period of season- 
ing. Ties sent fresh from the treating 
plant lose some of their creosote from 
weathering, particularly in this sec- 
tion of the country where we have 
much sunshine and hot weather. It 
has been noticed that a large amount, 
sometimes estimated to be as much 
as 30 per cent, of the creosote soaks 
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into the ground before the ties are 
installed in the track. If the ties are 
inserted while the creosote is still 
fresh, being embedded in the ballast, 
they are cooler and out of the direct 
sunlight, for which reason they do 
not check and their life is prolonged. 
Again, we lose some ties in floods 
and from burning when they are dis- 
tributed too far in advance. 


Ship As Needed 


By T. E. McMannis 


Supervisor of Track, Central of New 
Jersey, Somerville, N. J. 


As a rule, it is better to ship ties 
as they are needed rather than to send 
out the entire allotment prior to the 
opening of the renewal season. It is 
recognized that different roads have 
different organizations and _ policies 
and employ different methods in mak- 
ing tie distributions. Yet, the fore- 
going rule still applies, whether the 
tie program is scheduled for comple- 
tion in a few weeks or whether it is to 
continue from early spring until late 
in the fall. It does not matter whether 
the distribution is to be made by 
work train, spotting the ties directly at 
the point of use or unloading for pil- 
ing until needed, or whether they are 
unloaded at stations for later dis- 
tribution by motor cars and trucks. 
It is considered that ties are being 
shipped as needed, even though the 
entire allotment may be shipped to 
certain sections which have forces of 
sufficient magnitude to make their re- 
newals in a few weeks and then pro- 
ceed to the adjoining section, the ties 
for which would be shipped just be- 
fore they are needed. 

It is preferable to ship ties as 
needed, because this permits normal 
planning by all departments. The 
treating plant makes its deliveries 
without creating peak loads. The 
transportation and maintenance de- 
partments will not have an unusually 
large number of cars to handle at one 
time and relatively few revenue cars 
will be tied up in tie service. The ties 
will be spread over short stretches of 
the roadbed and will be cleaned up in 
short order. To carry out such a sys- 
tem, however, one must be assured 
that the ties will always be furnished 
in accordance with request. This is too 
narrow a margin to work on safely 
unless the supply is known to be de- 
pendable. Again, there is a disad- 
vantage in handling the freshly treated 
ties, but accidents do not need to 
happen if the work is given careful 
supervision. The cost of this method 
is as low as others, since the expense 
of piling ties will not be incurred if 
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they are installed as soon as received. 

To ship the entire allotment in ad- 
vance places a tremendous burden on 
the treating plant and on the trans- 
portation and maintenance depart- 
ments, while a large number of cars 
are taken out of revenue service for 
the period. Labor is diverted to un- 
load and pile ties at a time when it is 
urgently needed on the track. Ties 
along the shoulder present an objec- 
tionable appearance and create a real 
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hazard, particularly if the whole road 
is lined with them. While the old ties 
may be disposed of as they are re- 
moved, and the line of new ties will 
disappear gradually, yet a large num- 
ber will be likely to be spread out for 
several months longer than they need 
be. The principal advantages of ad- 
vance distribution are the certainty 
that the quota will be filled for re- 
newal and the easier handling of the 
seasoned ties. 


Repairing Brick Platforms 


Where a brick platform is worn enough to interfere 
with the movement of trucks, can it be repaired without 
replacing the worn bricks? If so, how? 


Turn the Bricks Over 


By Frank R. Jupp 
Engineer of Buildings, Illinois 
Central, Chicago 


Where a brick platform becomes 
worn enough to interfere with the 
handling of station trucks, it is usually 
an easy matter to repair it by taking 
up the bricks and relaying them with 
the worn side down. It should not be 
overlooked, however, that in many in- 
stances an uneven surface on a brick 
platform is due to settlement rather 
than to the wearing of the brick. 
Where this occurs, the proper action 
is to take up the brick, regrade the 
base and relay the brick. 

Good results can also be obtained 
through the application of a resurfac- 
ing material, of which there are many 
on the market. In selecting such a 
material, consideration should be 
given to the type of traffic moving 
over the platform and the climatic 
conditions to which it is subjected. 
The material should be applied in ac- 
cordance with the makers instructions. 


Same As for Concrete 


By E. R. TAtrersHALL 


Supervisor of Structures, New York 
Central, New York 


I have had no occasion to make re- 
pairs to brick platforms of the type 
suggested in the question, but I have 
found it necessary to eliminate ruts 
which have developed in concrete 
floors as a result of the operation of 
steel-tired trucks over them. In mak- 
ing these repairs, I have made use of 
two types of material, both of which 
have proved satisfactory. The first 
IS a material which is mixed with 
sand, cement and water for light 





trucking, 4%4-in. stone being added for 
heavy trucking. This material is 
placed and finished with a trowel the 
same as any other finished concrete 
wearing surface. The second is also 
a proprietary material, asphaltic in 
character, which is mixed with ce- 
ment, sand and gravel to form an 
asphalt mastic. I can see no reason 
why these same materials, or others of 
similar character, of which there are 
a number on the market, cannot be 
applied with equal success to a brick 
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platform. The important point is to 
have the surface to be repaired thor- 
oughly clean before application of the 
new material is undertaken. 


Mentions Two Methods 


By E. H. Rorn 
Assistant Engineer, Norfolk & Western, 
Bluefield, W. Va. 


Brick platforms that become worn 
enough to interfere with the handling 
of trucks can be repaired economically 
without disturbing the worn bricks by 
either of two methods: (1) By the 
application of cement mortars, some 
of which are patented products; and 
(2) by the application of asphaltic 
materials. Either of these methods is 
both practicable and economical. I 
recommend the first class of materials 
where the trucks in service have rub- 
ber tires, and the second class where 
steel-tired trucks are used. Both 
classes of material can be applied in 
almost any desired thickness to bring 
the surface to or above its original 
level. In either case, however, the 
worn surface must be cleaned thor- 
oughly and the application must be 
made in accordance with the manu- 
facturer’s instructions if best results 
are to be expected. 


What Type and Size of Well? 


What considerations determine the type and size of 


wells required to obtain water from 


sources? 


Examine Existing Wells 


By E. M. Grime 


Engineer of Water Service, Northern 
Pacific, St. Paul, Minn. 


Unless one is prospecting in an un- 
known and undeveloped territory, 
some information as to the type and 
size of the well required can usually 
be obtained from existing wells in the 
near vicinity. Obviously, the first 
consideration is the amount and qual- 
ity of the water required. If it is for 
locomotive feed water, quality will be 
an important consideration, and an 
analysis of existing supplies will be 
desirable. In some cases, water from 
comparatively shallow wells will be 
the best, while that from deep sources 
may be so heavily laden with mineral 
salts as to be totally unfit for use in 
its natural state and it may not even 
be susceptible of treatment at reason- 
able expense. An example is that of 
a study made recently in which glacial 





underground 


drift consisting of gravel, sand and 
till to a depth of about 200 ft., overlies 
a bed of clay about 800 ft. thick, be- 
low which is sandstone, bearing water 
under sufficient pressure to cause an 
artesian flow above the ground sur- 
face. The water in the glacial drift is 
mostly from surface sources and, hav- 
ing been filtered by nature, is usually 
of fair quality for boiler use. That 
from the sandstone is very high in 
minerals, the common salt content 
alone being about 17 lb. per thousand 
gallons. In other cases, exactly the 
reverse occurs, because the upper- 
soil strata are heavily laden with min- 
eral salts which are dissolved out by 
the surface seepage. 

For these reasons, the quality of the 
water may determine largely the type 
of well. If it is to be of the open sur- 
face type, the size will depend on the 
demand and the rate of infiltration 
through the water-bearing medium. 
If it is in coarse water-bearing gravel 
near the surface, the diameter may be 
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only sufficient for the placing of the 
centrifugal or reciprocating pump in 
the pit. If the water stands at a 
lower level, requiring a turbine pump, 
the diameter may vary from 6 to 24 
in., depending on the size of the 
turbine needed to satisfy the demand. 
If the water is in a stratum of fine 
sand having a low percolation rate, 
the well diameter should be great 
enough so that when the pump is 
operated at its maximum rate, the de- 
mand will not exceed the natural flow, 
and thus by straining the water-bear- 
ing medium tend to disturb the fine 
sand. 

Where deeper sources must be de- 
veloped to obtain suitable water, the 
diameter of the well will depend on 
the static level of the water and the 
depth of the drawdown under the 
maximum rate of pumping. The 
diameter between the static and the 
drawdown levels must be large 
enough to accommodate the turbine 
or other type of deep-well pump re- 
quired. Another consideration is the 
thickness and the inflow rate of the 
water-bearing stratum. If the flow is 
limited, a gravel-filled well of com- 
paratively large diameter may be re- 
quired, together with the use of a long 
screen or perforated casing. If the 
well penetrates into what seems to be 
an underground lake or a stream flow- 
ing through coarse gravel, the diame- 
ter may be the smallest that will fully 
accommodate the pumping equipment. 
In very deep wells from which the 
water is raised with air, the depth 
should be sufficient to give from 45 
to 55 per cent of submergence at the 
maximum pumping rate. The diame- 
ter should ge great enough to allow 
ample space for the entering of the 
foot piece with eduction and air pipes 
of sizes which will preclude excessive 
friction. 

There is sometimes a tendency to 
put down wells of such small diame- 
ter that it becomes difficult to place 
deep-well cylinders or turbines of 
proper size. It should be kept in mind 
that there is little difference in the 
labor cost for a well of, say, 2-in. 
larger size than that contemplated and 
the saving of extra expense for a 
larger casing may be more than offset 
by maintenance costs at a later date. 


Depends on Many Factors 


By R. C. BarpWeELi 


Superintendent Water Supply, Chesapeake 
& Ohio, Richmond, Va. 


In general, the considerations which 
determine the type and size of wells 
required to obtain water from under- 
ground sources will in themselves be 
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influenced largely by the conditions 
peculiar to the locality. If reasonably 
definite information concerning the 
character of the underground forma- 
tions and the quantity and quality of 
the water available, cannot be obtained 
from records on hand, it is advisable 
to drill test holes which will give an 
approximately accurate log of the 
strata to be encountered. If this is 
done by a properly qualified and ex- 
perienced well driller, it is usually 
possible to obtain a reasonably good 
estimate of the water available and 
the type of installation which will 
give the most effective and reliable 
results. 

The type and size of the well will 
depend on the formation, the water 
available and the consumption re- 
quirements. If the well will be in 
rock, the diameter should be great 
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enough to accommodate the pumping 
equipment that is to be used. If only 
a moderate amount of water is re- 
quired or is available, and the well is 
finished in a sand or gravel formation, 
a suitable well screen may permit its 
development. If, on the other hand, 
a larger quantity of water is required 
and the water-bearing strata are sep- 
arated, it is usually desirable to install 
a well of the gravel-wall type, with 
careful development. 

Well drilling is a special and fairly 
broad field of engineering endeavor. 
If the proposed installation is of con- 
siderable economic importance, it is 
usually advisable to obtain advice and 
recommendations from an _ experi- 
enced and dependable well engineer as 
to the potentialities of the location 
before determining the type and size 
of the wells to be installed. 


Renewing Decks Under Traffic 


How does one go about renewing the deck of a ballast- 


deck trestle under traffic? 


Have Everything Ready 


By J. M. Davis 
Bridge and Building Foreman, Illinois 
Central, Freeport, Ill. 


It is highly important to have every- 
thing ready before undertaking to re- 
new a ballast deck. Any caps needing 
renewal should be replaced before 
starting to remove the ballast. After 
this, or in case no caps are to be re- 
newed, the ballast should be shoveled 
out and blocking placed under the 
rails to permit the passage of trains. 
Next remove the old guard rails and 
floor planks. If the interval between 
trains is short, sufficient of the new 
floor planking should be slipped in 
place to carry traffic; otherwise, it 
should not be placed until the new 
stringers are in. If the time between 
trains is short, one-half of a panel can 
be renewed at a time, the planks being 
shifted back and forth as necessary. 

In either event, however, it is bet- 
ter to renew the outside or jack string- 
ers and fasten them securely before 
attempting to renew the intermediate 
ones, as this will provide means for 
insuring the stability of the deck, by 
nailing a few of the planks to them, 
during the passage of trains. The 
floor planks should be spaced and 
nailed as soon as the new stringers are 
secured. As the work progresses, the 
ballast guards should be placed and 
bolted, but except on long trestles, no 
ballast should be unloaded until the 
entire deck is in place. 


A word of caution is necessary. The 
blocking should be so designed that 
the load will not be concentrated on 
one or two stringers in a panel or 
they may be broken. Likewise, too 
much ballast in one spot may create 
the same danger. Ballast should be 
unloaded from center-dump cars. In 
preparation for this, the blocking 
should be shifted out toward the ends 
of the ties as far as practicable and 
only the center of the track filled. The 
ballast should be tamped lightly and 
the blocking removed, after which the 
track can be filled and surfaced. 


Requires Skill 


By GENERAL Brince INSPECTOR 


It has been my observation that in 
about seven cases out of ten, when the 
deck of a ballast-deck trestle needs 
renewal, the bents are so near the end 
of their service life that it is more 
economical to renew them at the same 
time than it will be to carry them for 
a few years and then assume the 
greater cost of replacing them under 
the relatively new deck, which obvi- 
ously will receive a certain amount of 
damage during the operation and will 
thus have its service life shortened. 
It should not be overlooked in this 
connection that when a trestle of this 
type is opened up, it is almost invari- 
ably found to be in poorer condition 
than was indicated on the inspection 
reports. It should also be recognize 
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that the renewal of such a deck under 
traffic requires greater skill than an 
open deck. 

It is assumed that no, caps are to be 
renewed and that all material is on 
the ground and has been checked. 
Before the work is started, the tim- 
bers should be sorted and laid out in 
the order in which they are to be used, 
at some place where they will be read- 
ily available. The next thing is to 
get rid of the ballast. If it is gravel, 
it is usually best to discard it and 
apply new material at the close of the 
work. If stone, its condition and the 
cost of salvaging it may be the decid- 
ing factors. As the ballast is removed, 
the track must be supported at its 
original level. An excellent way to 
do this is to remove the outer lines of 
stringers and slip them under the ties, 
using shims as necessary to bring the 
ties to the proper elevation. 

After the ballast is out of the way, 
the deck planks over the bents can be 
slid out and the drift bolts pulled from 
the stringers. As soon as the interval 
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between trains will permit, the string- 
ers under the track can be pulled out 
and the remainder of the deck planks 
taken up. The stringers are then 
ready for removal. This can be ac- 
complished quickly by shifting them 
endwise far enough to drop one end. 
The new stringers should then be 
placed, preferably with a crane as this 
will save much time. 

As soon as the new stringers are in 
place, several men should begin to 
bolt them—we do not drift them now 
—and the deck planking and ballast 
guards can be laid. It will then be 
necessary to replace the stringers un- 
der the track until the new ballast is 
dumped. Only enough ballast should 
be unloaded to support the track after 
the blocking is removed, after which 
the remainder can be placed. 

If the trestle is short, say, of only 
a few spans, it may be desirable to 
withhold the ballast until the entire 
deck is in place. If it is longer, it 
may be desirable to carry out the 
work progressively. 


Large or Small Gangs in Yards 


What are the relative merits of one large gang or sev- 
eral smaller gangs in a large switching yard? 


Limit Is 25 Men 


By J. B. Ketty 
General Roadmaster, Minneapolis, St. Paul 
& Sault Ste. Marie, Minneapolis, Minn. 


Gangs containing up to 25 men are 
the most economical and satisfactory 
for handling maintenance in large 
yards, as well as for improvement 
work. This force may be handled 
by a general yard foreman with the 
aid of the required number of assist- 
ant foremen to permit breaking the 
larger gang in smaller units when 
this becomes desirable. The abandon- 
ment of switching leads and body 
tracks to permit working a large force 
is reduced to the minimum, which pro- 
motes valuable co-operation between 
the maintenance and operating de- 
partments, since few yards are con- 
structed with provisions for abandon- 
ing any considerable amount of track- 
age to accommodate repair work. 
With such an organization, minimum 
crews can be assembled locally and 
kept on specific programs for a 
longer time to do the same work. 

Where large gangs are employed 
delays are inevitable, while such an 
Organization is usually more expen- 
Sive, since it generally includes men 
who are not local residents and who 
must, therefore, be housed in outfit 


cars. The work of a large gang must, 
of necessity, be more of the out-of- 
face type rather than that of routine 
repairs. For this reason, it is likely 
that much material will be replaced 
with new, which should be fit for 
further service. On the other hand, 
the ideal force is one which permits 
the work to be outlined on a conserva- 
tive basis, and the supervisory staff 
to exercise control to the point where 
the work will be done with a much 
closer margin. After all, the amount 
of money spent to accomplish the ob- 
jective of keeping the yard safe and 
in satisfactory condition for opera- 
tion, including the actual labor, the 
cost of taking tracks out of commis- 
sion, the likelihood of discarding ma- 
terial prematurely and the cost of 
housing men, many of whom are irre- 
sponsible floaters, is the factor which 
usually will tip the scales in favor of 
the smaller gang. 


Yard Work Is Special 


By O. J. Smit 
Rail Gang Foreman, Chicago and North 
Western, West Chicago, III. 


Track work in large switching 
yards is a special form of mainte- 
nance, owing to the rapid wear of the 
track materials, especially on busy 
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leads and on ladder tracks, to the 
large number of turnouts which must 
be given almost constant attention 
and to the difficulty of getting tracks 
released for the purpose of working 
on them. Ordinarily, a large yard is 
divided into a number of units, in each 
of which about the same amount of 
work is required. For this reason, it 
is advisable to place the entire yard 
in charge of a general foreman, and 
each of its units under an assistant 
foreman with as many men as the 
work in that unit demands. 

While small emergency jobs which 
must have immediate attention may 
be expected to arise constantly, these 
can be provided for without disrupt- 
ing the general program. A schedule 
of trackwork for the yard as a whole, 
covering the current month or, better 
yet, the season, should be prepared 
in advance by the roadmaster and the 
foreman, and a copy given to every 
assistant foreman. It seldom happens 
that this program can be carried out 
in its entirety, but it is a great help in 
co-ordinating the efforts of the sev- 
eral assistant foremen, since they will 
all be working toward a common ob- 
jective. At the end of the season, 
more work will have been done and 
the yard as a whole will be in better 
shape than if there is no system and 
each assistant foreman is allowed to 
carry on his own work with no 
thought or care as to what the others 
may be doing. It will often happen 
that yard operations will not permit 
certain work to be done at the time 
it is scheduled, in which case the next 
one scheduled on the program can be 
started. 

One of the advantages of this form 
of organization is that while each unit 
is self-contained and has assigned ter- 
ritory, all of the units can be com- 
bined into a large gang to do the 
larger job. If a track needs ties and 
surfacing, the entire force can be con- 
centrated on it and the work com- 
pleted in a short time when it will not 
interfere with the yard operation and 
the several units can return to their 
own sections of the yard without loss 
of time. 


Wants Better Supervision 


By THor Monrap 


Track Supervisor, Northern Pacific, 
Reed Point, Mont. 


I am in favor of using smaller 
gangs in large yards for the reason 
that one large gang will most cer- 
tainly work to less advantage. There 
are always so many places in a large 
switching yard that require attention 
at substantially the same time, each of 
which demands experienced super- 
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vision, while it seldom happens that 
more than a few men are needed to 
make the individual repairs, that it is 
difficult and sometimes impossible to 
provide the necessary supervision if a 
large gang is employed. 

Furthermore, a large yard occupies 
a large area and is sometimes strung 
out for several miles. In this event, 
a considerable percentage of the time 
that might otherwise be applied con- 
structively is lost in moving men from 
one place to another. On the other 
hand, if the forces are organized into 
a number of smaller units, each of 
these can be assigned to specific areas 
with which they shortly become in- 
timately acquainted, there will be the 
minimum loss of time from moving 
about and every operation can be 
given close supervision. 


Depends on Yard Layout 


By Rosert WHITE 
Grand Trunk Western, Pontiac, Mich. 


In my experience in some of the 
largest yards in the country I have 
observed that every yard has special 
problems. For this reason, the relative 
merits of large and small gangs will 
depend in large measure on the yard 
layout, the character and amount of 
traffic passing through and the meth- 
ods of operation. A large compact 
yard is better suited for a large gang, 
because less time will be lost in mov- 
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ing from one place to another; yet 
such an organization should be flexible 
enough to allow the detachment of 
small units from the main gang to 
care for the routine repairs which 
are always demanding attention. On 
the other hand, there are many yards, 
even some comparatively small ones, 
in which the individual units are so 
widely separated that it would be im- 
practicable for a single gang to handle 
the yard as a whole. This also applies 
to certain yards I have in mind where 
there are many industry tracks lead- 
ing to widely scattered industrial 
centers. 

Unless it is possible to allot enough 
men to the individual gangs to make 
it possible for them to handle all of 
their work, it would be better to or- 
ganize a large gang with one or more 
assistant foremen and send out small 
detachments to handle minor repairs. 
I have in mind the case of a yard of 
considerable size from which a num- 
her of branch lines radiate, which has 
four gangs, not one of which is able 
to handle all of its own work. If 
these gangs were combined, the one 
gang probably could do more work 
than the four are now able to do sep- 
arately. Because of the varied con- 
ditions, every yard is a problem in 
itself and no fixed rule can be applied. 
For this reason, only those officers in 
responsible charge can work out the 
problems with respect to the type of 
organization best suited for the in- 
dividual yards. 


Fundamentals of a Rail Joint 


What essential characteristics must a rail joint possess 


to minimize damage to the rail ends? 


All Are Essential 


By ENGINEER MAINTENANCE OF Way 


First and most important, if a rail 
joint is to perform effectively the 
service for which it is intended, it 
must have a contour which will fit the 
rail. If it does not, no matter what 
other desirable features may be in- 
corporated in the design, it will be a 
failure. Of equal importance, the 
fishing height should be slightly 
greater in the joint than in the rail. 
This is a matter that should never be 
overlooked or ignored. Its impor- 
tance lies in the fact that as the bolts 
are tightened, a wedging effect is pro- 
duced to give a better support to the 
rail, while it also provides for a cer- 
tain amount of take-up as the fishing 
surfaces begin to wear. 

Dr. Talbot’s investigations have 


shown that as the section becomes 
more nearly balanced or symmetrical, 
the joint performs more satisfactorily. 
In other words, a symmetrical sec- 
tion eliminates the lateral distortion 
which takes place in a joint of un- 
symmetrical section when it is loaded 
and, therefore, much of the relative 
movement between the rail and the 
joint as it is loaded and unloaded by 
the successive wheels of a train. By 
reducing this movement, the wear be- 
tween the fishing surfaces of the rail 
and the joint will be reduced. 

To support the rail properly, the 
joint must have the maximum vertical 
strength compatible with proper 
economy of design. But it should 
not be forgotten that vertical strength 
depends in large measure on the ac- 
curacy with which the joint fits the 
rail. Lateral strength is also an essen- 
tial characteristic of a rail joint, but 
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this should not be carried to the point 
of complete rigidity, since a certain 
amount of flexibility is also necessary. 


Must Be Balanced 


By W. E. Gapp 
The Rail Joint Company, New York 


If rail joints are to function effi- 
ciently over an extended period of 
time, certain essential characteristics 
should be incorporated in their design. 
Among these, they should have verti- 
cal strength which is contingent on the 
accuracy with which they fit. They 
must also have lateral strength con- 
current with flexibility. There should 
he a balance of physical properties. 
It is also especially important that 
sufficient provision shall be made for 
take-up, to insure that at all times 
there will be positive contact between 
the center of the joint and the raw 
ends. This latter feature is not al- 
ways given adequate consideration. 


They Must Fit 


By Witiram MICHEL 
Chief Engineer, Engineering Advisory 
Committee, Chesapeake & Ohio, 
Cleveland, Ohio 


This is a subject that has been up- 
permost in the minds of engineers for 
many years, particularly those who 
have been engaged in designing rail 
joints. Among the essential points to 
bear in mind when designing a rail 
joint are that it must fit the rail sec- 
tion accurately and that it should have 
as much strength, both laterally and 
vertically, as it is possible to secure, 
always keeping in mind that the sec- 
tion must be an economical one. 

However, the design of the joint 
has little to do with the damage to the 
rail ends of the type commonly called 
end batter and chipping. It is my 
contention that too much gap between 
the rail ends is responsible for more 
damage to the rail ends than poorly 
designed joint bars. I believe that the 
expansion tables now being used leave 
too much opening and that they should 
be revised. I also believe that the 
amount of cross beveling, as this is 
now practiced after the heat treating 
of the rail ends, is about twice as 
much as it should be. This cross 
beveling should be only enough to 
insure taking care of the end flow 
which results from cold rolling. 

When laying new rail, the joint bars 
should be well oiled and the tension 
on the track bolts should range be- 
tween 7,000 and 10,000 Ib. Further- 
more, the tops of the rails should be 
ground off perfectly smooth at the 
ends to take care of the tolerance. 
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Loss and Damage 
Payments Increase 


Freight loss and damage payments by 
Class I railroads during 1935 amounted to 
$17,946,049, as compared with $17,034,031 
in 1934, an increase of $912,018, or 5.4 per 
cent, according to preliminary figures com- 
piled by the Freight Claim division of the 
Association of American Railroads. 


Elevator Association 
Favors Truck Regulation 


A resolution approving the principles 
embodied in proposed legislation governing 
trucks and pledging its support to the pro- 
gram was adopted unanimously at the re- 
cent annual convention of the Farmers Ele- 
vator Association of Minnesota. In its 
resolution the association went on record 
as approving legislation that will prohibit 
the use of the public highways for the 
transportation of abnormally heavy loads; 
require the large trucks employed in long 
distance transportation to pay for their 
use of the public highways on a basis that 
is approximately proportionate to the taxes 
imposed on other classes of motor vehicles ; 
require these trucks to pay actual taxes for 
the support of state and local governments 
comparable to those levied against the rail- 
roads; regulate all trucks employed in ped- 
dling, except those owned by farmers; and 
place the handling of grain by truck for 
compensation under the same regulations 
with respect to inspection, grading, weigh- 
ing, etc., as when the grain is handled by 
railroads. The resolution also expressed 
opposition to any legislation that will add 
to the costs of the railroads, impair their 
efficiency or tend to increase railroad rates. 


Rules for Paying 
Railroad Payroll Tax 


Regulations under which the railroads 
and their employees will be required to 
pay the payroll tax enacted as a compan- 
ion measure to the railroad retirement act, 
were issued on March 17 by the Bureau 
of Internal Revenue. The taxes apply only 
to wages paid and recéived during the pe- 
riod from March 2, 1936, to February 28, 
1937, for services of employees and of 
employees’ representatives. In general, ac- 
cording to the regulations, any remunera- 
tion for services as an employee of a car- 
rier is taxable under the act, whether re- 
ceived in money or in other remuneration. 
Excluded, however, is any sum in excess 
of $300 paid by a carrier to an employee 
for services performed in any calendar 
month, Each employee is to be taxed 3% 
per cent of his wages while each railroad 
is to be taxed an equivalent percentage of 














the sum of the wages it pays to its em- 
ployees. 

The act provides that each carrier shall 
withhold the tax on employees at the time 
the carrier makes wage payments. While 
not mandatory, employees are advised to 
keep permanent accurate records showing 
the name of each carrier for which he per- 
forms service as an employee, the duration 
of employment by each, the amount of each 
remuneration payment and date of its re- 
ceipt, and the amount of employees’ tax 
deducted from each payment. 


Rail Orders 


Several substantial rail orders were 
placed during the past month. The Chi- 
cago, Milwaukee, St. Paul & Pacific or- 
dered 21,000 tons of rails from the Carne- 
gie-IIlinois Steel Company and 7,000 tons 
from the Inland Steel Company, while the 
Chesapeake & Ohio ordered 12,000 tons 
from the Carnegie-Illinois Steel Company, 
6,000 tons from the Inland Steel Company 
and 2,000 tons from the Bethlehem Steel 
Company. The New York, Chicago & St. 
Louis has ordered a total of 6,000 tons of 
rails from various companies, while the 
Norfolk & Western is inquiring for 20,000 
tons of 131-lb. rail. 


Orders Lower Fares in East 


The Interstate Commerce Commission 
has issued a report and order in its gen- 
eral passenger fare investigation prescrib- 
ing a reasonable maximum future fare ba- 
sis of 2 cents a mile one-way in coaches 
and 3 cents a mile in Pullmans, effective 
on June 1. As lower fares have already 
been placed in effect experimentally on the 
Western and Southern roads, this decision 
applies particularly to the Eastern roads 
which have never abandoned the regular 
basic fare of 3.6 cents a mile, except on 
special occasions. In its report the com- 
mission expressed the view that a maximum 
fare basis as prescribed “would be most 
likely to lessen the transportation burden 
of respondents and to harmonize with pres- 
ent day economic conditions with conse- 
quent fuller assurance to the respondents 
of realizing a fair return on their property 
investment.” The commission also con- 
cluded that the Pullman surcharge is un- 
reasonable and should be eliminated; that 
the present experimental fares in the 
Southern and Western districts are not 
unreasonable or otherwise unlawful; and 
that the present extra fares wherever main- 
tained are not unreasonable. Opposition to 


the lower fare basis was expressed by the 
New York Central, the New York, New 
Haven & Hartford and the Pennsylvania, 
which contended that if placed in effect the 
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fares would “reduce the revenues of the 
eastern carriers, with the most serious con- 
sequence to the three systems.” On the 
other hand, the fare reductions are favored 
by such roads as the Baltimore & Ohio 
and the Norfolk & Western. 





Equipment Orders 
Show Large Increases 


Orders placed by the railroads during 
January and February for new equipment 
and materials, as reported in the Railway 
Age, indicate that such purchases have far 
exceeded the volume of orders placed dur- 
ing the comparable period of 1935. During 
the first two months of this year orders 
were reported for 60 locomotives, 8,286 
freight cars, 37 passenger-train cars, 4 
Diesel-powered streamlined trains and 298,- 
300 tons of rail. These compare respec- 
tively with orders for one locomotive, 830 
freight cars, no passenger-train cars, and 
127,974 tons of rail reported in the same 
two months of 1935. Among the orders 
for motive power placed this year for do- 
mestic service are 50 steam locomotives, as 
compared with 28 for the entire year of 
1935. The other 10 ordered this year are 
Diesels, thus bringing the total for all types 
to nearly three-fourths of the 83 of all 
types ordered during all of the previous 
year. The number of freight cars ordered 
during the first two months of the year is 
44 per cent of the 18,699 freight cars or- 
dered during the entire 12 months of 1935. 
The 298,300 tons of rail ordered during 
the two-month period this year amounts to 
60 per cent of the 495,300 tons reported 
during 1935. 


Asks Railroads and 
Labor to Negotiate 


Pointing out that differences between the 
railroads and their employees arising out 
of efforts to effect economies in railway 
operation through the consolidation of fa- 
cilities comprise a matter that is “capable 
of being settled to better advantage by 
negotiation than by legislation,” President 
Roosevelt has asked the railroads and rep- 
resentatives of labor organizations to “con- 
fer with each other in a spirit of reason- 
ableness and moderation.” This message 
was contained in a letter which the Presi- 
dent addressed to J. J. Pelley, president of 
the Association of American Railroads and 
J. A. Phillips, vice-chairman of the Rail- 
way Labor Executives Association. 

“What disturbs me,” said the Presi- 
dent, “is the apparent inability of the man- 
agements and the men to cooperate in 
working out such common problems. Is- 
sues which ought to be settled by friendly 
negotiations are being fought out in the 
battle grounds of Congress and the courts.” 
To the employees he said that “the prin- 
ciple of protecting employees against un- 
due hardship from economy projects is 
only beginning to gain ground.” “On the 
the other hand,” he continued, “the man- 
agements ought to bear in mind that the 
principle of employee protection is steadily 
finding acceptance among responsible em- 
ployers.” Co-ordinator Eastman, the Presi- 
dent said, had consented to defer proposed 
orders directing the unification of certain 
terminal facilities. 















Association News 





Maintenance of Way 
Club of Chicago 


The last meeting for the season will be 
held at the Auditorium hotel, on Monday 
evening, April 27, when the officers for the 
new year will be elected. Instead of a 
speaker, the program will include some en- 
tertainment that is being arranged for by 
a committee of railway supplymen who are 
members of the club. 


Bridge and Building 
Association 


Forty members met at lunch in Chicago 
on Wednesday, March 11, during the con- 
vention of the A.R.E.A. Following the 
luncheon, members of the executive com- 
mittee met at the Palmer House for a 
brief discussion of association activities. 
At this meeting, the action of the officers 
in selecting the Hotel Stevens, Chicago. 
as headquarters for the next convention, 
was ratified. 


American Wood 
Preservers Association 


The members of the executive committee 
met in Chicago on March 12 to complete 
the appointment of committees and to plan 
the work for the new year. To perfect 
closer co-ordination of activities with the 
Forest Products Laboratory, Madison, 
Wis., arrangements were made to hold the 
next meeting of the executive committee 
in that city in June. It is possible that this 
meeting may be made the occasion of an 
inspection of the laboratory and its work, 
in which members of the association at 
large may be invited to participate. 


American Railway 
Engineering Association 


President A. R. Wilson has announced 
that the thirty-eighth annual convention 
will be held at the Palmer House, Chicago, 
on March 16-18, 1937. 

The booklet containing the Outline of 
Work and Personnel of the 25 regular and 
6 special committees of the association is 
now in the hands of the printer and will 
soon be mailed to all committee members. 
Only four changes in committee chairmen 
have been made. 

O. G. Wilbur, assistant engineer, valua- 
tion department, B. & O., Baltimore, Md., 
has been appointed chairman of the Com- 
mittee on Buildings, to replace G. A. Rod- 
man, general supervisor bridges and build- 
ings, N.Y.,N.H. & H., New Haven, Conn.: 
G. I. Wright, chief electrical engineer, C. 
R.R. of N.J. and the Reading, Philadelphia, 
Pa., replaces J. V. B. Duer, chief electrical 
engineer, Penna., Philadelphia, Pa., as 
chairman of the Committee on Electricity ; 
F. E. Morrow, chief engineer, C. & W.I.. 
has been appointed to fill the vacancy in 
the chairmanship of the Committee on 
Waterways and Harbors, resulting from 
the death of A. P. Wenzell, late special 
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engineer, N.Y.C., Chicago, and C. F. Ford, 
supervisor tie and timber department, Rock 
Island Lines, who has been acting as chair- 
man of the Committee on Wood Preser- 
vation since the death of F. C. Shepherd, 
consulting engineer, B. & M., Boston, 
Mass., has been appointed chairman of 
that committee. 

As in past years, most of the subjects 
assigned to committees are those upon 
which they have been at work for one or 
more years, although many of the com- 
mittees have also received a number of 
new assignments. The list given below 
shows the more important new subjects 
assigned. 

Roadway; the effect of physical prop- 
erties of earth materials, particularly upon 
roadbed performance; culverts, factors de- 
termining their location and type; width 
of roadbed and angle of slopes; specifica- 
tions for tunnel construction; and roadway 
signs required. 

Ties—reuse of treated ties in track or 
elsewhere after their removal from their 
original position. 

Rail—continuous welding of rail. 

Buildings—air conditioning of buildings ; 
improved wearing surfaces for platforms: 
design of railway buildings to withstand 
earthquake shocks; and stockpens. 

Masonry—review of A.S.T.M. specifica- 
tions for concrete culvert pipe; and rating 
of reinforced concrete bridges. 

Highways—“Gates-Not-Working” and 
“Watchmen-Not-on-Duty” signs, and bar- 
rier type of grade crossing protection, in- 
cluding automatic gates. 

Water Service, Fire Protection and San- 
itation—means of reducing water waste; 
and classification of water service mate- 
rial. 

Yards and Terminals—widths of drive- 
ways for freight houses and team yards. 

Economics of Railway Labor—the effect 
of higher speeds on the labor cost of track 
maintenance. 

Waterways and Harbors—sea and oceati 
protection; reasonable life of steel casings 
immersed in sea water; what is navigable 
water in fact; and waterway projects of 
the United States. 

Maintenance of Way Work Equipment— 
development of work equipment, and 
scheduling the use of work equipment. 

Special Committee on Live Load and 
Impact—tests of short steel spans with 
open floor, together with effect of inequali- 
ties of track and effect of rough wheels 
on such track; tests of steel spans with 
ballasted deck, including spans with pre- 
cast concrete decks and poured-in-place 
concrete decks; also tests on ballasted 
decks with timber floor; particular atten- 
tion to be given to the damping due to the 


type of deck and the track ballast; tests . 


of dynamic shear in girder and truss spans; 
and tests of impact in columns and hangers 
of steel spans. 


Bethlehem Track Spikes—The Bethle- 
hem Steel Company, Bethlehem, Pa., has 
issued an illustrated folder, No. 346, 
which describes the characteristics and 
qualities of the wide range of standard 
and special size track spikes manufac- 
turned by the company. The folder also in- 
cludes tabulated information on extra 
charges for special sizes and small lots. 
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Personal Mention 





General 


J. R. Watt, engineer maintenance of 
way of the Louisville & Nashville, has been 
appointed assistant purchasing agent, with 
headquarters as before at Louisville, Ky. 


William K. Tate, formerly an assistant 
division engineer on the Nashville, Chatta- 
nooga & St. Louis, has been appointed 
assistant to the vice-president and traffic 
manager, with headquarters at Nashville, 
Tenn. Mr. Tate was born on january 13, 
1898, at Tyler, Tex., and received his high- 
er education at Vanderbilt university at 
Nashville. He entered the service of the 
N. C. & St. L. on March 13, 1917, as a 
draftsman in the engineering department, 
later serving as instrumentman and topog- 
rapher on a survey party. On January 1, 





William K. Tate 


1918, he was appointed assistant division 
engineer on the Huntsville division, with 
headquarters at Tullahoma, Tenn., holding 
this position until October 1, 1918, when 
he volunteered for service in the United 
States Army, serving at the Officers Train- 
ing Camp at Fort Monroe, Va. On De- 
cember 1, 1918, Mr. Tate returned to his 
former position on the N. C. & St. L. at 
Tullahoma, where he remained until March 
16, 1929, when he was appointed industrial 
engineer in the industrial and public rela- 
tions division of the traffic department, with 
headquarters at Nashville holding this posi- 
tion until his recent appointment. 


W. D. Supplee, whose promotion to 
superintendent on the Pennsylvania, with 
headquarters at Logansport, Ind., was noted 
in the February issue, was born on Octo- 
ber 1, 1892, at Philadelphia, Pa. He re- 
ceived his higher education at Chestnut 
Hill Academy and was graduated from the 
University of Pennsylvania in 1913. He 
entered railway service with the Pennsyl- 
vania as a chainman on the Philadelphia 
Terminal division in October, 1915, and in 
April, 1916, was promoted to rodman with 
headquarters at Harrisburg, Pa., later be- 
ing transferred to Altoona, Pa. In Au- 
(Continued on page 254) 
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The ability of a rail anchor to stand up on reapplication is 
of the highest importance. The Woodings Rail Anchor can- 
not be damaged during application and this feature largely 
explains why it retains its maximum holding power over a 


long period. 


WOODINGS FORGE & TOOL CO. 


VERONA, PA. 
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gust, 1917, he was furioughed for military 
service, but in 1919 he returned as assist- 
ant supervisor of track, with headquarters 
at Cresson, Pa., later serving in this ca- 
pacity with headquarters at Jamesburg, N. 
J., and Paoli, Pa. In 1926 he was pro- 
moted to supervisor of track with head- 
quarters at Dunkirk, N. Y., later serving 
in this capacity consecutively at Mansfield, 
Ohio, Washington, D. C., and New York 
City. In 1928 he was promoted to divi- 
sion engineer with headquarters at Logans- 
port, serving in this capacity at Buffalo, 
N. Y., and at Philadelphia, Pa., where he 
was located until his recent promotion. 


Engineering 


L. L. Adams, division engineer on the 
Louisville & Nashville, at Evansville, 
Ind., has been promoted ,to engineer 
maintenance of way, at Louisville, Ky., 
succeeding J. R. Watt, whose appoint- 
ment as assistant purchasing agent is 
noted elsewhere in these columns. 


J. Davis, superintendent of the Arkan- 
sas division of the Missouri Pacific, with 
headquarters at Little Rock, Ark., has 
been appointed district engineer of the 
Southern district, with the same head- 
quarters, to fill a position that has been 
vacant for some time. 


V. R. Hayes, division engineer of the 
Wabash at Decatur, Ill, has been pro- 
moted to engineer of track, with head- 
quarters at St. Louis, Mo., in which po- 
sition he takes over the duties_of the late 
John J. Baxter, assistant chief engineer, 
whose death was noted in the March 
issue. Charles T. Warren, division engi- 
neer of the Ann Arbor (a subsidiary of 





Byrl M. Bennett 


the Wabash), with headquarters at Owos- 
so, Mich., has been transferred to De- 
catur to replace Mr. Hayes. Byrl M. 
Bennett, roadmaster of the Ann Arbor, 
with headquarters at Owosso, has been 
promoted to division engineer, replacing 
Mr. Warren. D. Faries, a draftsman in 
the chief engineer’s office of the Wabash, 
has been appointed assistant engineer on 
the Montpelier division, to succeed J. N. 
Sailor, who has been transferred to 
Owosso on the Ann Arbor to succeed 
Joel F. Holmberg, whose appointment as 
roadmaster is noted elsewhere in these 
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columns. These changes became effective 
on March 10. 

Mr. Bennett has been in railway serv- 
ice for 11 years. He was born on March 
6, 1900, at Fort Wayne, Ind., and was 
educated at Tri-State College of Engi- 
neering, Angola, Ind., graduating in 1925. 
In March of the same year, Mr. Bennett 
entered the service of the Wabash as a 
rodman-transitman, serving in this posi- 
tion and as a bridge inspector until Oc- 
tober, 1925, when he was appointed third 
assistant engineer, serving in this capac- 
ity at Montpelier, Ohio, Peru, Ind., and 
Moberly, Mo. On February 1, 1929, he 
was advanced to second assistant engi- 
neer at Moberly and six months later he 
was made first assistant engineer on the 
Ann Arbor at Owosso, Mich. On No- 
vember 24, 1930, Mr. Bennett was ad- 
vanced to roadmaster, which position he 
was holding, with headquarters at Owos- 
so, at the time of his recent appointment 
as division engineer. 


T. M. Pittman, Jr., assistant engineer 
on the Illinois Central, with headquarters 
at Water Valley, Miss., has been pro- 
moted to division engineer of the Missis- 
sippi division, with the same headquarters, 
succeeding Samuel J. Holt, whose death 
is noted elsewhere in these columns. 
R. H. Carter, supervisor on the Chicago 
Terminal division, has been appointed 
acting division engineer of the same di- 
vision to replace J. J. Desmond, who has 
been granted a leave of absence because 
of ill health. S.C. Jump, supervisor with 
headquarters at Clinton, Ill., has been ap- 
pointed acting division engineer of the 
Springfield division, with the same head- 
quarters, to relieve F. W. Armistead, who 
has also been granted a leave of absence 
because of ill health. 


Track 


F. P. Funda, an assistant engineer on 
the Chicago, Rock Island & Pacific, has 
been promoted to roadmaster, with head- 
quarters at Brinkley, Ark., succeeding 
W. R. Coln, deceased. 


Joel F. Holmberg, assistant engineer on 
the Ann Arbor (a subsidiary of the Wa- 
bash), with headquarters at Owosso, 
Mich., has been promoted to roadmaster 
with the same headquarters, to succeed 
Byrl M. Bennett, who has been promoted 
to division engineer, as noted elsewhere 
in these columns. 

Mr. Holmberg was born on December 
18, 1905, at Council Bluffs, Iowa, and re- 
ceived his higher education at the Uni- 
versity of Missouri, graduating in engi- 
neering in 1928. He entered railway 
service on August 1, 1929, as a rodman- 
transitman on the Wabash. On October 
1 of the same year he was sent to the 
Ann Arbor as assistant engineer, in which 
position he continued until his recent ap- 
pointment as roadmaster. On June 1 of 
this year, Mr. Holmberg’s headquarters 
will be transferred to Cadillac, Mich. 


George W. Varnum, assistant division 
engineer on the Atchison, Topeka & Santa 
Fe, whose appointment as roadmaster, 
with headquarters at Kingman, Ariz., was 
noted in the February issue, was born on 
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November 17, 1889, at Montgomery City, 
Mo., and graduated from Iowa State Col- 
lege, Ames, Iowa, in 1919, with an en- 
gineering degree. In October, 1910, Mr, 
Varnum entered the service of the Santa 
Fe as a chairman in the engineering de- 
partment at San Bernardino, Cal., but 
left the service in September, 1917, to 
enlist as a private in the United States 
Army, where he was subsequently com- 
missioned a second lieutenant and as- 
signed to duty at Camp Humphreys, Va., 
being commissioned a first lieutenant of 
engineers in September, 1918. On his dis- 
charge from the army, Mr. Varnum re- 
turned to the Santa Fe as a draftsman 
at Winslow, Ariz. and from June, 1922, 
until November, 1925, he was an assist- 
ant engineer on bridge design at Los 
Angeles, Cal., being on the latter date 
promoted to assistant engineer in the 
office of the district engineer at Los 
Angeles. On November 1, 1929, Mr. Var- 
num was appointed assistant division 
engineer at Needles, Cal., which position 
he was holding at the time of his recent 
appointment as roadmaster. 


Bridge and Building 


A. J. James, general foreman of bridges 
and buildings on the Atchison, Topeka & 
Santa Fe, with headquarters at Emporia, 
Kan., retired on February 29. 


Benjamin W. Guppy, engineer of struc- 
tures on the Boston & Maine, with head- 
quarters at Portland, Me., has been trans- 
ferred to Boston, Mass. 


C. Black, bridge and building supervi- 
sor on the San Antonio division of the 
Southern Pacific Lines in Texas and 
Louisiana, with headquarters at San An- 
tonio, Tex., retired on March 31, hav- 
ing reached the retirement age. 


Obituary 


W. R. Coln, roadmaster on the Chi- 
cago, Rock Island & Pacific, at Brinkley, 
Ark., died on March 6. 


John Sutter Ruff, division engineer of 
the Providence division of the New York, 
New Haven & Hartford, with headquar- 
ters at Providence, R. I., died in that city 
on March 20, at the age of 52 years. 


Thomas H. Kitzmiller, bridge and 
building foreman on the Baltimore & 
Ohio, with headquarters at Cumberland, 
Md., and formerly a master carpenter on 
this road, was drowned in the Potomac 
river at Pinto, Md., on March 9. The ac- 
cident occured when Mr. Kitzmiller 
lost his footing and plunged forty feet 
into the river while working on the rail- 
road’s bridge at this point. 


Samuel J. Holt, division engineer of 
the Mississippi division of the Illinois 
Central, with headquarters at Water Val- 
ley, Miss., died on March 7 at Fulton, 
Ky., of a heart attack. Mr. Holt was 
born on September 24, 1875, at Dulaney, 
Ky., and entered the service of the II- 
linois Central at the age of 17. After 
serving in various positions in the main- 
tenance of way department, he was pro- 


(Continued on page 256) 
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wITRUSCON 


WELTRUS HIGHWAY CROSSINGS 


Highway crossings . . . there are approximately 
237,000 of them in this country . . . presenta 
more complex problem today than ever before. 
Every rough, unsafe and poorly-constructed high- 
way crossing is not only a menace to life but a 
destroyer of public good-will, an invitation to pos- 
sible claims and costly maintenance expense. 


Elimination of all highway crossings is impossible 
because of the impractical cost. But it is not only 
possible but imperative that the more-heavily-travel- 
ed crossings be modernized as rapidly as possible. 


Truscon Weltrus Highway Crossings are design- 
ed for the more-heavily-traveled locations. These 
steel units, filled with concrete, form planks of 
great strength, durability and safety. The center 
reinforcing bar, sides and ends are electric pressure 
welded into a homogeneous whole. Yet they are 
portable . . . an important factor in road main- 
tenance work. Furthermore, their concrete sur- 


face affords maximum safety to the crossing traffic. 


Check on Truscon Weltrus Highway Crossings! 
Send for complete details today. 


TRUSCON STEEL COMPANY 


YOUNGSTOWN «+ OHIO 


INTERTRACKS 
SLAB 


CROSSING 
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moted to supervisor at Central City, Ky., 
and thence to roadmaster of the Tennes- 
see division, with headquarters at Ful- 
ton, Ky. Coincident with the consolida- 
tion of the Tennessee and Mississippi di- 
visions in September, 1931, Mr. Holt was 
made division engineer of the Mississippi 
division. 

Robert P. Graham, engineer mainte- 
nance of way of the Southern division of 
the Pennsylvania, died on March 17 at his 
home in Wilmington, Del. Mr. Graham 
was born at Altoona, Pa., on June 26, 
1887, and was graduated from Pennsylva- 





Robert P. Graham 


nia State College in 1907. He entered the 
service of the Pennsylvania as a messenger 
in the telegraph office at Altoona on July 
20, 1902, and served during subsequent 
summers as a clerk and rodman until he 
finished college. He re-entered the service 
in June, 1907, as a rodman on the Middle 
division at Altoona. On November 1, 
1913, he was transferred to the office of 
the chief engineer of maintenance of way 
at Philadelphia, and on March 15, 1914, 
he was appointed assistant supervisor of 
the Conemaugh division at Freeport, Pa. 
He also served as assistant supervisor on 
the Baltimore division at York, Pa., and 
on the Philadelphia division at Paoli, Pa. 
On September 1, 1918, Mr. Graham was 
appointed a supervisor on the Cresson di- 
vision at Barnesboro, Pa. He subsequently 
served as supervisor on the Philadelphia 
division at Lemoyne, Pa., on the Philadel- 
phia Terminal division at West Philadel- 
phia, Pa., and on October 1, 1927, he was 
promoted to division engineer of the Buf- 
falo division at Buffalo, N. Y., later serv- 
ing as division engineer of the Middle di- 
vision at Altoona, Pa. He was promoted 
to superintendent of the Delaware division 
at Wilmington, Del., on May 16, 1928, be- 
ing transferred to the St. Louis division at 
Terre Haute, Ind., on May 16, 1929. Mr. 
Graham became engineer of maintenance 
of way, Central Pennsylvania division, at 
Williamsport, Pa., on June 1, 1931. On 
July 1, 1933, he was transferred to the 
Southern division, with headquarters at 
Wilmington, Del. 


H. P. Burgess, who retired in 1925 as 
master carpenter of the Aurora division 
of the Chicago, Burlington & Quincy, with 
headquarters at Aurora, IIl., died on March 
25. Mr. Burgess was born on August 27, 
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1854, at Warren, Me., and entered the 
service of the Burlington in 1876 as a 
bridgeman. On January 1, 1882, he was 
advanced to bridge foreman and 13 years 
later he was further promoted to superin- 
tendent of bridges of the Aurora division. 
In July, 1904, Mr. Burgess’ title was 
changed to master carpenter of the same 
division, which position he retained until 
his retirement on July 1, 1925. 


Frank L. Burckhalter, vice-president of 
the Southern Pacific, with headquarters 
at San Francisco, Cal., whose railway ex- 
perience included many years in the en- 
gineering department of this company, 
died on March 3 of heart disease. Mr. 
Burckhalter was born at Truckee, Cal., 
in 1879, and was graduated from the Uni- 
versity of California in 1900. Shortly 
thereafter he entered railway service as 
a rodman in the engineering department 
of the Southern Pacific and later served 
until February, 1902, as a levelman and 
computor on location survey parties, then 
being promoted successively to assistant 
engineer, contruction foreman and road- 





Frank L. Burckhalter 


master. From March, 1906, to November, 
1911, he served as division engineer at 
Bakersfield, Cal. and at Los Angeles, 
then being promoted to district engineer 
at Portland, Ore. On March 1, 1914, Mr. 
Burckhalter was transferred to the oper- 
ating department as superintendent of 
the Portland division, with headquarters 
at Portland, Ore. He was promoted to 
assistant general manager, with head- 
quarters at San Francisco, on September 
1, 1918, being further promoted to first 
assistant general manager with the same 
headquarters, on June 1, 1925. On Janu- 
ary 1, 1929, Mr. Burckhalter was ad- 
vanced to general manager of the Pacific 
Lines of the Southern Pacific, which posi- 
tion he held until his election as vice- 
president in March, 1933. 


One Man—One Rail—The American 
Trackbarrow Company, Lowell, Mass., 
has. issued a 12-page pocket-size folder 
with this title, which illustrates and 
points out the important features and 
dimensions of its complete line of one- 
rail trackbarrows, carbarrows and pony 
cars, together with the principal adapta- 
tions of these units of equipment for 
various services. 
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Supply Trade News 





Personal 


Harold T. Henry, eastern district sales 
manager of the Q & C Company, New 
York, has resigned effective April 1, to 
become manager of the railroad sales of 
the Burden Iron Company, Troy, N.Y. 


J. R. C. Hintz, until recently railway 
sales division manager of the Detroit 
Graphite Company, has been appointed 
eastern sales representative of the Acme 
White Lead & Color Works, Detroit, 
Mich. Mr. Hintz’s headquarters are at 
New York. 


Franklin C. Vandervort, Jr. has 
again become associated with the Johns- 
Manville Sales Corporation, with head- 
quarters at Chicago. Mr. Vandervort was 
formerly associated with the Transporta- 
tion department, and is now re-entering 
the Johns-Manville service as representa- 
tive in the western region of its sales or- 
ganization. 


E. C. Argust, assistant to the president 
of the Morden Frog & Crossing Works, 
Chicago, has been elected vice-president 
and secretary, to succeed J. F. Karcher, 
deceased. After graduating’ from the St. 
Louis Manual Training school, Mr. Ar- 
gust entered the employ of the Elliott 





E. C. Argust 


Frog & Switch Company, East St. Louis, 
Ill., as a draftsman on April 1, 1903. On 
September 6, 1906, he resigned to assist in 
the organization of the St. Louis Frog & 
Switch Company, St. Louis, Mo., and 
after serving in various capacities was 
advanced to secretary. After the liquida- 
tion of this company in 1932, he entered 
the employ of the Morden Frog & Cross- 
ing Works as assistant to the president. 


Duplex Compressors—The Ingersoll- 
Rand Company, New York, has issued a 
35-page attractively-printed brochure in 
which is listed and described this com- 
pany’s line of power-driven, horizontal 
duplex, double-acting, cross-head type, 
heavy-duty compressors. 


Apr 
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TURN 


ONGER locomotives can be 
turned on a given length of table 
.. no time is lost in balancing . . . no 
sepatate tractors or latches are required 
... Shallow pits cost less to build and 
maintain and are easily drained—all 
these advantages you get with Ameri- 
can Bridge Company Standard Con- 
tinuous Turntables. 
These turntables are self-contained 
machines, designed to handle suddenly 
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LARGER LOCOMOTIVES 


Quicker! 








applied loads and proportioned for 
typical locomotives within the given 
length of each table. The operating 
mechanism is mounted on the end 
trucks to increase the tractive force 
and avoid the danger of wheel slipping. 
The continuity of the structure across 
the center makes possible the use of 
relatively shallow girders which, being 
firmly braced together, give unusual 
transverse rigidity and strength while 


keeping rails always in line with ap- 
proach rails, 


AMERICAN BRIDGE COMPANY 
Frick Building, Pittsburgh 


BALTIMORE - BOSTON * CHICAGO 

CINCINNATI + CLEVELAND + DENVER 

DETROIT + DULUTH + MINNEAPOLIS 

NEW YORK «+ PHILADELPHIA ~- ST. LOUIS 

Pacific Coast Distributors: Columbia Steel Company, 

San Francisco. Export Distributors: United State 
Steel Products Company, New York 





UNITED STATES STEEL 


















Model P-11, Rail Joint Cross Grinder 


Equally Important: 


Air conditioning, high-speed trains with cocktail lounges, 
fast freight and other modern service improvements are 
proving their traffic-building value. Equally important is 
modern track maintenance to keep the new service effec- 
tive. Make high speed safe. Provide a quiet, comfortable 
ride. Modern track welding and grinding are the answer. 


For efficient, economical track grinding equipment, come 
to world-headquarters. We make track grinding equip- 
ment exclusively—supply the leading steam and electric 
railways throughout the world. 







Model P-16, Portable 
Stock Rail Grinder 











3132-48 East iene St., Philadelphia 
WORLD’S HEADQUARTERS 
FOR TRACK GRINDERS 


® 6945 
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Recommended Books on 


RAILWAY ENGINEERING 
AND 
MAINTENANCE 


The list is divided into four sections: 


I. Engineering and Track—5 pages 
II. Bridge Engineering—2pages 
III. Building Department—10 pages 
IV. Water Service—1 page 


The pages are 814 x 11 inches, mimeo- 
graphed. Free on Request—Specify sec- 
tions. 


Book Service Department 


Simmons-Boardman Publishing Co. 


30 Church Street, New York 

















Classified Advertisements 


Use this section when seeking a new man, a 
new position, or when buying or selling second- 
hand equipment. 

CLASSIFIED ADVERTISEMENTS, $10.00 
an inch, one inch deep by three inches wide, an 
insertion. 

EMPLOYMENT ADVERTISEMENTS, 10 
cents a word a month, including address, mini- 
mum charge $2.00. 

Remittance must accompany each order. 
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Classified Advertising Department 
105 West Adams St., Chicago 





STEEL DUMP CARS 
Air Operated 
Eight—20 yd. WESTERN, built 1929 


Three—30 yd. CLARK, built 1923 
In unusually good condition 


IRON & STEEL PRODUCTS, INC. 
Railway Exchange, Chicago 
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TO RAILWAY SUPPLY MANUFACTURERS 





OFFICER 











al 








Yi) 


IT'S TIME TO GO AFTER BUSINESS 


RAILWAY ENGINEERING 
AND MAINTENANCE IS 
READ BY MAINTENANCE 
OFFICERS OF ALL RANKS 


For six years every manufactur- 
er has reduced expenses to the 
bone. Salesmen have been laid 
off; traveling expenses have 
been curtailed. Advertising has 
been reduced. 


As a result, contacts have been 
lost; companies and products 
have been forgotten. And 
many new faces have appeared 
in the railway field. 


Now conditions are changing. 
In all but 4 of the last 31 months, 
maintenance of way expendi- 
tures have been larger than for 
the same month of the preced- 
ing year. 


In the six months from August, 
1934, to January, 1935, incl., 
the increase was 5 per cent—In 


the six months from August, 
1935, to January, 1936, incl., 
the increase was |4 per cent. 


And this ratio is still rising. 


The railways are buying in in- 
creasing quantities. They are 
planning still larger programs. 
The time has come to go after 
business. 


Advertising offers you the 
quickest means of re-establish- 
ing contact with your custom- 
ers. It eliminates the time re- 
quired to train men. It covers 
your entire territory without de- 
lay. 

Advertising is the quickest 
means available to you to bring 
your products before your 
prospects. 
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UFKIN i-wAy DRAG TAPES 


esigned especially for Railroad and Highway Work— -_ 
Outwears all other Chain Tapes! 


Line is of special tough steel and with extraordinary resistance to 
wear and tear. Prominent black lines and figures cut into bright 
portions of the line. Easy to read. Sturdy metal reel. 

Send for Catalog 
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THE [UYFHIN fPULe Ci a. SAGINAW, MICH., U. S. A., 106-110 Lafayette St., New York, N. Y. | 























HOW TO PREVENT 


BOILER SCALE 


AND SAVE MONEY 









Partial water treatment for locomotive feed 


water does not save money, because it doesn’t 





prevent boiler scale. Zeolite water condition- 





ing equipment softens water completely .. . 





boiler scale is entirely eliminated . . . and 







“shopping” costs are reduced thousands of 













dollars yearly. Learn about zeolite. Write 
for our free booklet “Soft Water for Rail- 
roads.” Address The Permutit Company, 330 
West 42nd Street, New York City. 


Section of Railroad Tunnel 
Under the East River, New 
York City, being water- 
proofed with— 


Use Sika to stop the inflow of water through 
tunnels, basements, pump houses, man-holes, 


etc. Sika mixed with portland cement is easily e 
applied by hand and will successfully seal off in- 
filtration from underground streams’ even 
under pressure. Work which is carried out by 


our own force absolutely guaranteed. 


Write us about your problems ay = a & a 
Sika, Inc. Wwiiter Conditioning Equipment 
7 
1943 Grand Central Terminal, New York City 6 


































TOUGH 
HACK Devil ADZES 













WARREN TOOL CORP. 
WARREN, OHIO 
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NATERIOLS HOnOLIn 


Whether it be for laying new track or re-laying old; - 
for ballast grading or light ditching; for handling 
stores or scrap; for loading or unloading cars; for 
coaling locomotives, or cleaning out cinder pits— 
or any other material handling job of loads up to 
7\/2 tons—the "AMERICAN EAGLE" is the ma- 


chine you want. Ask us for details. 




















AMERICAN HOIST & 
DERRICK COMPANY 
ST. PAUL MINN. 
i J . i 
. © 











WELD IT WITH 


TIMANG 


(AIR-TOUGHENING) 
MANGANESE 


WELDING ROD 


From every angle you'll get greater efficiency from 


| TIMANG. It’s easier for any welder to use because 


it flows freely and welds quicker... without affecting 
the metal close to the weld. And the finished weld 
will be as tough and strong...with the same resis- 
tance to wear...as the parent metal. 

TIMANG is the original manganese steel welding 
rod...developed in TISCO laboratories...and now 
used extensively for repairing and building up man- 
ganese special trackwork and carbon steel forgings 
and castings. 

TIMANG is sold direct and through sales organiza- 
tions. Your jobber or distributor handles this rod... 

in some Cases under a private trade name. 
Be sure you insist on the Taylor-Wharton 
product. Bulletin on request. 


Taylor-Wharton Iron and Steel Co. 
HIGH BRIDGE, NEW JERSEY 
PLANTS AT HIGH BRIDGE, N. J.— EASTON, PA. 
Offices: 
BOSTON, MASS + CHICAGO + CLEVELAND +» HOUSTON + NEW YORK, N.Y. 
PHILADELPHIA «+ PITTSBURGH + SANFRANCISCO + SCRANTON, PA. 
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OF £35 RUST 
The Original Rust Preventive 
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n! NO-OX-ID Pe 


NO-OX-ID softens and penetrates old coatings and scale. No 
cleaning is needed except removal of heavy patches with a 
hammer. Eight years and longer of complete protection with 
a single coat are not unusual. Savings in eliminating expensive 
cleaning me 60°/, increase in maintenance WOF 
without larger budgets. an ever before are 


More railroads th 
using ©-OX-ID this year in their bridge and tank maintenance. 
Let us give you facts an 


d figures. 
DEARBORN CHEMI 
205 East 42nd St. N 


Michigan Ave-. CHICAG 
Canadian Factory and Offices: 2454-2464 Dundas St., W., Tor 


Dont Clea 















CAL COMPANY 
EW YORK 


‘onto 
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OXxweipine PROVIDES - 


permanently leakproof piping al low cost 





@ Many advantages—strength, ductility, ease of installa- 
tion, simplified insulation, convenience of making 
alterations, high efficiency, and low cost—make oxwelded 
piping particularly adaptable to the railroad field. 

The Oxweld Railroad Service Company has sponsored 
research in the field of oxwelded piping which has resulted 
in the development of efficient procedures for making 
strong, leakproof lines in all types of metals, for all types 
of piping services. Complete information and instruction 
is available for interested Oxweld clients. 

For almost a quarter of a century Oxweld Railroad Serv- 
ice has been providing for the majority of the Class I rail- 
roads, Oxweld procedures for the efficient and profitable 


use of the oxy-acetylene process. 


THE OXWELD RAILROAD SERVICE COMPANY 
Unit of Union Carbide and Carbon Corporation 


NEW YORK—Carbide and Carbon Building 
CHICAGO—Carbide and Carbon Building 


@ HIGH SPEED AND STRENGTH AT LOW COST, 
Improved methods recently introduced have increased the speed of 
welding together lengths of pipe, made installation easier, and 
substantially reduced the cost. Railroads can profit by extending 
the use of oxwelding for new pipe line construction and for pipe 7 
maintenance. 








